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Food  Technology 

THE  PRESENT  issue  is  somew  hat  more  specialised 
than  usual  in  that  it  is  divided  between  two  topical 
subjects,  cold  storage  and  freezing  of  foodstuffs  on 
the  one  hand  and  the  training  of  the  food  technolo¬ 
gist  on  the  other. 

With  regard  to  the  latter,  it  has  not  been  found 
possible  in  the  space  available  to  publish  more  than 
a  small  part  of  the  paper  on  the  Training  of  the 
Food  Technologist,  which  was  presented  to  a  meet¬ 
ing  of  the  Food  Group  on  February  13.  This  first 
part,  however,  opens  with  a  brief  statement  of  the 
main  points  of  the  thesis,  which  will  be  elaborated 
in  later  instalments.  In  this  issue  it  has  been 
thought  to  be  more  important  to  give  a  summary  of 
the  various  views  which  were  expressed  at  the  meet¬ 
ing  and  also  those  which  were  communicated  in  the 
course  of  correspondence.  (These  will  provide  inter¬ 
esting  and  instructive  reading. 

It  will  be  noticed  that,  so  far,  there  are  no  state¬ 
ments  representative  of  the  viewpoint  of  the  indus¬ 
tries  concerned.  This  now  remains  to  be  remedied, 
and  we  look  forward  to  receiving  expressions  of 
opinion  from  our  readers. 

Food  Interest  at  tFie  B.l.F. 

By  the  time  this  issue  reaches  the  hands  of  our 
readers  the  1935  British  Industries  Fair  will  have 
entered  on  its  last  day.  In  spite  of  the  really  excel¬ 
lent  arrangement  of  the  stands,  it  was  still  very 
difficult  ‘‘  to  see  the  wood  for  the  trees  *%  for  after 
twenty  years  the  Fair  has  grown  out  of  all  recog¬ 
nition. 

To  give  a  comprehensive  review  is  quite  impos¬ 
sible,  and  we  shall  here  content  ourselves  with  a  few 
general  remarks.  Notes  on  a  few  individual  stands 
appear  in  our  news  columns  on  another  page. 

Food  Manufacture  and  its  associated  journals 
The  Food  Industries  Weekly,  Paint  Manufacture, 
and  The  Manufacturing  Chemist  occupied  a  promi¬ 
nent  stand  adjoining  the  Chemicals  Section  in  the 


Grand  Hall,  where  representatives  were  kept  busy 
answering  numerous  enquiries. 

Scotland 

Perhaps  the  most  outstanding  exhibit  in  the  food¬ 
stuffs  section  was  that  of  Scotland.  Here  was  to  be 
seen  a  truly  remarkable  variety  of  foods,  both 
national  and  general,  from  haggis  to  kippers  and 
peas,  packed,  and  here  is  the  important  point,  in 
novel  and  unusually  attractive  ways.  Many  items 
came  under  the  Scottish  National  Mark  as  distinct 
from  the  British,  and,  although  we  know  compari¬ 
sons  are  always  supposed  to  be  odious,  we  couldn’t 
help  feeling  that  the  English  stand  opposite  w’as 
eclipsed. 

On  this  Scottish  stand  were  to  be  seen  Loch  Fyne 
salt  herring  in  large  circular  waxed  cartons  and 
Herrideen  salt  herring  packed  in  most  attractive- 
looking  barrel-shaped  glass  jars  holding  eight  fish. 
Loch  Fyne  kippers  are  now  packed  in  square  car¬ 
tons,  a  very  neat  way  of  dealing  with  this  fish 
which,  through  no  fault  of  its  own,  seems  to  have 
become  a  music-hall  joke. 

New  fruit  packs  which  we  saw  on  this  stand  were 
blaeberries  and  cranberries,  and  we  were  told  that 
••  Angus  Brand  ’*  strawberries  had  caught  the  eye 
of  the  Duchess  of  York.  And  well  they  might !  It 
was  a  fine  pack. 

We  must  be  excused  for  seeming  to  have  taken 
up  our  abode  in  the  Highlands  but,  as  we  said,  it  is 
impossible  to  review’  the  whole  gigantic  show,  and 
this  was  certainly  one  of  the  most  striking  stands  in 
the  foodstuffs  section.  For  further  news  please  turn 
to  page  103. 

Fruit  Preservation 

On  March  5,  at  7  p.m.,  Mr.  T.  N.  Morris  is  to  give 
a  lecture  at  the  Chelsea  Polytechnic  on  the  preserva¬ 
tion  of  fruit  by  canning  and  freezing.  This  will  be 
the  final  lecture  of  a  series  of  six  which  have  been 
given  by  members  of  the  Low’  Temperature  Re- 
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search  station,  Cambridge,  on  various  aspects  of 
fruit  preservation. 

At  the  first,  on  January  29,  Dr.  J.  Barker  opened 
the  subject  with  a  general  discussion  of  the  factors 
which  are  involved  in  a  study  of  the  storage  of  fruit. 
He  dealt  with  the  principles  of  respiration,  the  rates 
of  ripening,  and  the  means  employed  to  retard  the 
ripening  process.  This  led  to  a  consideration  of  the 
elements  of  cold  storage  and  gas  storage  as  applied 
to  fruit,  and  particularly  apples.  He  referred,  also, 
to  the  active  emanation,  ethylene,  which  is  given  off 
in  minute  quantities  by  ripe  apples  and  which  will 
start  the  ripening  of  green  apples.  These  will  ripen 
more  rapidly  in  air  drawn  over  ripe  apples ;  it  is  as 
though  •*  age  is  jealous  of  youth  said  the  late  Sir 
William  Hardy.  Advantage  is  being  taken  of 
this  curious  phenomenon  in  developing  a  storage 
method,  on  the  converse  principle,  to  retard  ripen¬ 
ing  by  absorbing  the  ethylene  immediately  it  is  pro¬ 
duced,  so  that  it  does  not  have  an  opportunity  of 
exercising  its  accelerating  effect  on  the  fruit  in 
store. 

By  means  of  a  chart.  Dr.  Barker  then  traced  out 
the  various  factors,  grouped  as  pre-storage,  storage, 
and  post -storage,  which  control  the  quality  and 
storage  life  of  fruit.  For  example,  he  dealt  with  the 
influence  of  climate,  soil,  orchard  hygiene,  the  tem¬ 
perature,  humidity,  and  composition  of  the  atmo¬ 
sphere  of  the  store,  and  so  on. 

Physiological  Diseases 

In  the  second  lecture.  Dr.  Barker  discussed  the 
various  types  of  physiological,  or  functional, 
diseases  to  which  apples  are  subject.  These,  at 
times,  cause  serious  loss  in  cold  storage.  One  of  the 
most  characteristic  features  of  severe  disease  is  a 
browning  of  the  tissues,  as  in  scald,  internal  break¬ 
down,  and  brown  heart,  denoting  injury  of  the  tissue 
cells.  Dr.  Barker  produced  browning  of  a  banana 
by  rubbing  the  skin,  and  he  also  produced  a  similar 
discoloration  by  placing  a  banana  in  a  jar  of  chloro¬ 
form  vapour.  It  is  unfortunate  that  the  classifica¬ 
tion  of  these  diseases  has  been  based  upon  the  ap¬ 
pearance  and  distribution  of  the  affected  tissue,  and 
not  upon  the  causal  conditions.  Browned  tissues  of 
very  similar  appearance  may  result  from  widely 
different  causes. 

The  lecturer  enquired  into  the  cause  of  low’  tem¬ 
perature  injury  and  then  went  on  to  examine  the 
characteristics  of  the  main  types  of  disease. 

Fungal  Rotting 

The  third  lecture,  delivered  by  Dr.  R.  G. 
Tomkins,  dealt  with  the  rotting  of  fruit  in  storage, 


due  to  attack  by  fungi.  Dr.  Tomkins  gave  a  graphic 
account  of  the  way  in  which  the  mycelia  of  fungi 
invade  the  fruit  and,  by  means  of  enzymes  which 
they  secrete,  dissolve  away  the  cell  walls.  Where 
do  these  fungi  come  from  ?  This  question  was  an- 
swered  by  discussing  the  various  possible  sources 
of  contamination,  such  as  certain  parts  of  the  tree 
in  the  orchard,  the  boxes  used  for  packing,  and 
the  brushes  used  for  polishing.  Next  the  lecturer 
examined  the  various  means  of  prevention  and, 
also,  the  influence  of  factors  such  as  type  of  soil, 
temperature,  humidity,  carbon  dioxide,  sulphur 
dioxide,  ammonia,  and  so  on.  Wrapping  usually 
has  a  beneficial  effect  by  cutting  down  **  contact  ” 
infection.  Dr.  Tomkins  reviewed  and  commented 
upon  the  various  kinds  of  wraps  which  were  in  use 
or  had  been  suggested.  At  the  close  of  the  meeting, 
as  on  the  two  previous  occasions,  some  of  the  points 
were  illustrated  by  demonstrations. 

Cereal  Enterprise 

The  other  day  we  were  privileged  to  be  present 
at  the  opening  of  the  new  Woodlands  Laboratories 
at  Dover  devoted  to  the  investigation  of  the  many 
problems  of  Cereal  Chemistry.  This  branch  of 
science  is  relatively  new,  and  most  of  its  develop¬ 
ment  has  occurred  in  the  last  twenty-five  years.  It 
is  obvious,  therefore,  that  any  laboratory  devoted 
to  this  subject  is  in  a  constant  state  of  flux ;  ideas 
change  rapidly,  new  methods  are  evolved  almost 
every  week,  and  what  have  formerly  been  regarded 
as  fundamental  conceptions  are  always  liable  to  be 
scrapped  at  any  moment. 

Knowing  the  energy  and  enterprise  of  the  Direc¬ 
tor,  Dr.  Kent-Jones,  we  expected  to  find  the  last 
word  in  equipment  and  the  most  up-to-date  methods 
being  used.  Nor  were  we  disappointed.  Probably 
the  most  interesting,  and  certainly  the  most  modern, 
section  was  the  wheat  testing  laboratory.  This 
room  had  been  specially  constructed  with  double 
walls  and,  being  equipped  with  devices  to  maintain 
constant  temperature  and  humidity,  was  ideal  for 
the  study  of  wheat  and  flour  under  constant  con¬ 
ditions. 

Mechanical  Testing 

The  modern  conception  in  testing  flours  is  to 
eliminate  the  human  element  and  to  obtain  numeri¬ 
cal  expressions  of  quality  and  strength  by  mechani¬ 
cal  means  under  rigidly  standardised  conditions. 
Thus  in  this  specially  designed  room  w’e  found  a 
small  model  mill  constructed,  not  so  much  to  give 
results  comparable  with  large  scale  milling,  as  to 
mill  samples  of  wheat  always  in  the  same  way,  so 


74 


Food  Manufacture 


that  they  can  be  compared  strictly  the  one  with 
the  other.  By  this  means  flours  that  have  been 
milled  in  the  same  way  and  at  the  same  tempera¬ 
ture  and  humidity  are  obtained.  These  are  made 
into  doughs  and  moulded  into  discs  of  standard 
size  which  are  placed  in  a  Chopin  Extensimeter  and 
blown  into  a  bubble  until  it  bursts.  The  behaviour 
of  the  dough  during  this  stretching  treatment  is 
automatically  recorded  on  a  graph  (examples  will 
be  shown  in  our  next  issue)  and  from  the  form  of 
this  graph  it  is  possible  to  make  a  comparison  of 
the  physical  characteristics  of  various  doughs.  In 
these  graphs  “  distensibility  ”  (degree  of  stretching 
up  to  the  point  of  rupture)  is  proportional  to  the 
horizontal  co-ordinate,  while  stability  ”  (stiffness 
or  resistance  to  stretching)  is  proportional  to  the 
vertical  co-ordinate.  The  total  area  of  the  graph 
represents  the  general  strength  of  the  dough,  while 
the  rectangular  area  (see  graphs)  is  proportional  to 
its  springiness  (the  “  elasticity  *’  of  the  baker). 

Farinography 

Additional  information  which  throws  much  light 
on  the  nature  of  the  flour  and  the  dough  made  from 
it,  and  also  its  behaviour  on  fermentation,  is  ob¬ 
tained  by  means  of  two  other  ingenious  instru¬ 
ments,  the  Brabender  Farinograph  and  Fermento- 
graph.  It  is  interesting  to  note  that  a  paper  by 
Brabender  appeared  in  the  last  issue  of  Cereal 
Chemistry  under  the  title  **  Six  Years’  Farino¬ 
graphy  ”.  The  paper  describes  six  years’  work  on 
testing  the  baking  value  of  flour  by  mechanical 
means.  It  is  stated  that  in  Europe  it  is  difficult  to 
estimate  flour  behaviour  by  a  baking  test  on  ac¬ 
count  of  the  many  varieties  of  wheat  that  must  be 
dealt  with,  thus  necessitating  many  different  bak¬ 
ing  methods  and  different  types  of  bread.  That,  in 
Brabender's  viewy  is  the  reason  why  the  baking  test 
as  a  means  of  determining  flour  quality  has  been 
largely  abandoned,  and  why  so  many  attempts 
have  been  made  to  develop  methods  of  flour  test¬ 
ing  by  mechanical  means.  There  have  been  the 
Hankoczy  Farinometer,  the  Chopin  Extensimeter, 
the  Biihler  Comparator,  and  finally  the  Braben¬ 
der  Farinograph  has  appeared.  This  instrument 
measures  dough  quality  and  gluten  strength  dyna¬ 
mically  rather  than  statically,  as  has  been  the  case 
with  all  previous  devices.  Brabender's  doctrine  is 
that  it  is  not  necessarily  the  aim  of  a  miller  to 
make  the  best  flour,  but  rather  to  make  a  uniform 
flour  and  also  one  that  is  well  balanced  between 
fermentation  requirements  and  highest  rate  of  gas¬ 
sing  power,  and  he  claims  that  his  machine  puts 
the  scientific  miller  in  a  position  to  do  this. 


The  Baking  Test 

Will  these  mechanical  devices  eliminate  the  time- 
honoured  baking  test }  In  most  flour  mills  the  in¬ 
spection  of  the  test  bakes  is  a  solemn  ritual  carried 
out  with  profound  unction.  Opinions  are  varied 
as  to  the  value  of  this  test.  Obviously  the  main 
fault  lies  in  its  reliance  on  the  human  element.  The 
skill  of  the  test  baker  has  a  lot  to  do  with  the  loaves 
obtained,  and  his  skill  is  directly  proportional  to 
the  state  of  his  liver  !  Mueh  work  has  been  done  in 
America  in  standardising  the  baking  test,  and 
everything  that  can  be  fixed  is  fixed,  but  even  then 
we  are  still  left  with  the  ehief  variable  factor — the 
baker.  In  this  country,  while  the  baking  test  is  at 
present  accepted  as  the  most  valuable  criterion  of 
flour  quality,  it  is  generally  considered  to  be  un¬ 
satisfactory.  It  should  be  possible  to  foreeast 
exactly  what  will  be  the  nature  of  a  loaf  from  any 
given  flour  by  a  critical  examination  of  the  results 
of  a  number  of  purely  mechanical  measurements. 
We  will  not  go  so  far  as  to  say  that  that  happy 
state  has  yet  been  reached,  but  from  what  we 
saw'  at  Dover  we  feel  sure  that  a  very  definite  move 
is  being  made  in  this  direction.  It  must  be  realised 
that  commercial  baking  is  itself  becoming  largely 
mechanical,  and  in  all  probability  the  judgment  of 
a  commercial  flour  from  a  consideration  of  mechani¬ 
cal  data  will  be  more  valuable  than  one  based  on  a 
test  bake  carried  out  by  a  human  being. 


Millers,  Bakers  and  Chemists  Present 

A  pleasing  feature  about  the  gathering  at  the 
Woodlands  Laboratory  was  the  close  correlation 
between  miller,  baker  and  chemist.  Many  millers 
and  bakers  were  present,  and  the  various  scientific 
tests  carried  out  were  explained  to  them  in  every¬ 
day  terms.  The  chemist  came  out  into  the  open 
and  gave  his  account  in  homely  terms  instead  of, 
as  so  often  happens,  lapsing  into  that  academic 
jargon  that  confuses  but  does  not  educate.  This 
we  feel  is  a  step  in  the  right  direction.  The  chemist 
has  far  too  long  remained  in  his  laboratory  brows¬ 
ing  among  his  test  tubes  and  other  gear.  The  time 
has  come  for  him  to  take  his  proper  part  in  the 
organisation  of  industry,  and  to  do  this  he  must  be 
capable  of  making  himself  and  his  work  under¬ 
standable  to  business  men  who  don’t  know  the 
difference  betw’een  H^O  and  H.^SO,  and  are  only 
concerned  with  any  differences  when  they  might 
affect  their  business.  Something  of  this  sort  is 
being  achieved  at  Dover,  and  we  wish  the  venture 
all  success. 
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Ice-Cream 

In  the  days  when  •*  Hokey  Pokey  Penny  a  Bar  “ 
was  a  familiar  London  street  ery  nobody  bothered 
very  much  about  the  composition  of  the  sweetmeat. 
Things  are  changing,  and  the  City  of  London 
Analyst  has  had  something  interesting  to  say  about 
it  in  his  last  annual  report.  He  points  out  that  the 
consumption  of  ice-cream  has  greatly  increased  dur¬ 
ing  the  last  few  years,  and  regrets  that  there  is  no 
legal  definition  or  standard  of  quality  for  it.  He 
analysed  twenty-eight  samples  taken  in  the  City 
and  found  a  very  wide  range  in  the  percentage  fat 
content,  which  bore  little  relationship  to  the  price 
charged.  Thirteen  of  the  samples,  purchased  at 
restaurants,  had  a  fat  content  ranging  from  8-5  to 
24-4'  per  cent.,  with  an  average  of  13-5  per  cent. 
Fifteen  samples  taken  from  itinerant  vendors — the 
real  hokey  pokey  merchants — had  an  average  fat 
content  of  only  2-6  per  cent.  It  may  reasonably  be 
submitted  that  ice-cream  should  have  a  milk  fat 
content  of  at  least  8  per  cent.,  and  should  consist 
of  butter  fat,  milk-solids-not-fat,  sugar,  gelatin  and 
water.  In  the  City  of  London  Analyst's  view  mix¬ 
tures  consisting  mainly  of  milk,  sugar,  cornflour, 
eggs,  etc.,  should  be  permitted  to  be  sold,  not  as 
**  ice-cream  **,  but  under  an  appropriate  designa¬ 
tion  sueh  as  **  ice  "  or  **  ice  custard  “. 

In  this  connection  we  were  most  interested  to 
hear  the  views  of  a  number  of  other  authorities  on 
this  most  important  subject  expressed  at  the  recent 
Discussion  on  **  Bacteriological  and  Other  Stan¬ 
dards  for  Ice-Cream  *'  at  the  Royal  Sanitary  Insti¬ 
tute  and  summarised  on  pages  83-8.)  of  the  present 
issue. 

Preventing  Ropiness  in  Bread 

The  troublesome  phenomenon  which  manifests 
itself  oceasionally  as  **  ropiness  *'  in  bread  is  due  to 
the  spores  of  certain  bacteria  which  are  able  to 
withstand  the  temperature  and  ordinary  conditions 
of  baking  processes.  The  spores  subsequently 
develop  and  give  rise  to  the  **  ropiness  Dr.  V. 
Stuehlik  of  Trencin,  Slovakia,  has  just  published  in 
Chemicky  Obzor  (January  31,  p.  4)  a  method  by 
which  he  has  overcome  the  trouble.  If  the  infeeted 
flour  is  mixed  with  a  suitable  amount  of  lactic  acid 
to  produce  an  acidity  equivalent  to  pH  =  4-60 

ropiness  *'  does  not  develop,  since  the  spores  are 
unable  to  withstand  heat  in  a  medium  of  this 
acidity.  Bread  made  from  even  strongly  infected 
flour  treated  in  this  way  was  found  to  develop  no 
“  ropiness  ”. 


Artificial  Colouring  of  Fruit 

The  Annual  Report  of  the  Government  Analyst 
for  Queensland  contains  a  very  interesting  referenee 
to  the  artificial  coloration  of  fruit  by  means  of 
gases.  He  points  out  that  the  practice  of  leaving 
green,  unripe  fruit  for  a  short  time,  generally  over¬ 
night,  in  an  atmosphere  containing  certain  gases 
has  recently  been  widely  adopted.  Most  citrus 
fruits  are  now  being  changed  from  a  green  to  a 
yellow  colour  in  this  way,  while  a  proportion  of 
bananas  and  pineapples  is  also  being  treated.  The 
appearance  of  ripeness,  however,  is  entirely  ficti¬ 
tious,  except  when  the  gas  is  used  as  part  of  a  com¬ 
plete  ripening  process.  When  used  by  itself,  the 
treatment  leaves  green,  sour,  unripe  oranges  still 
sour  and  unripe,  and  hard,  unripe  bananas  still 
hard  and  unripe,  despite  their  deceitful  attractive 
yellow  skins.  There  is  no  question  that  in  such 
cases  the  practice  is  fraudulent,  as  the  sole  object 
is  to  give  unripe  fruit  the  appearance  of  being  ripe 
and  so  to  deceive  the  buyers.  There  is  already  evi¬ 
dence  that  some  customers  are  noticing  the  unripe 
quality  of  certain  fruits  of  ripe  appearance,  and 
are  buying  less  fruit.  It  is  unfortunate  that  the 
scientific  discovery  of  the  influence  of  ethylene  and 
other  gases  on  the  ripening  of  fruit  should  be  pros¬ 
tituted  in  this  way. 

Fruit  Preservation 

An  interesting  and  important  lecture  on  fruit 
ripening  by  means  of  ethylene  was  given  by  Dr.  R. 
Gane  at  the  Chelsea  Polytechnic,  London,  on  Feb¬ 
ruary  26.  This  was  one  of  a  series  of  six  weekly 
lectures  on  fruit  preservation  given  by  members  of 
the  Low  Temperature  Research  Station,  Cambridge. 
The  last,  by  Mr.  T.  N.  Morris,  is  to  be  given  on 
March  5,  and  will  be  concerned  with  the  preserva¬ 
tion  of  fruit  by  canning  and  freezing. 

We  take  this  opportunity  of  announcing  two  im¬ 
portant  forthcoming  articles  on  citrus  fruits.  One 
deals  with  the  prevention  of  wastage  by  moulds,  the 
use  of  liquid  and  gaseous  fungicides  being  described  : 
the  other  concerns  citrus  maturity  tests.  An  article 
on  the  preservation  of  orange  juice  appears  in  the 
present  issue. 

Our  Enquiries 

Owing  to  unusual  pressure  on  our  space  in  this 
special  Refrigeration  Issue  our  Enquiry  section  has 
had  to  be  entirely  omitted.  This  feature  will  be  re¬ 
sumed  in  the  next  issue,  when  we  hope  to  clear  off 
some  of  our  very  heavy  arrears. 
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Cold  Storage  oF  Yeast  for  Transport  Abroad 

AN  INVESTIGATION  INTO  THE  EFFECT  OF  STORAGE  AT  DIFFERENT 
TEMPERATURES  ON  THE  BAKING  OUALITIES  OF  YEAST 

By  Edmund  B.  Bennion/  M.Sc.Tech.,  A.i.C. 

National  Bakery  School,  London 


THE  EXPORT  of  yeast  from  this  countiy  to  all  parts  of 
the  world  is  an  industry  which  has  assumed  very  con¬ 
siderable  importance  during  the  past  decade.  For  this 
trade  the  regular  trading  lines  are  used,  generally  the 
weekly  passenger  services  being  preferred  so  that  regu¬ 
larity  of  delivery  is  more  or  less  guaranteed  all  the  year 
round.  Yeast  is  shipped  under  cold  storage  to  Africa, 

India,  China,  America,  and  many  other  places  fre¬ 
quented  by  passenger  ships.  Similar  e.xport  trade  exists 
from  Holland  and  America.  To-day  the  yeast  is  stored 
in  refrigerators  so  that  it  is  carried  in  a  frozen  state 
wherever  required,  except  for  a  few  places  where  the 
journey  is  sufficiently  short  to  enable  safe  delivery  by 
cool  room  transit  rather  than  refrigerator  storage. 

While  this  trade  has  increased  and  improved  methods  of 
shipment  have  been  devised,  complaints  about  the 
quality  of  yeast  received  have  also  diminished,  largely  be¬ 
cause  of  the  greatly  improved  results  obtained  with  such 
yeast  compared  with  previous  varieties  available  and  par¬ 
ticularly  the  home-brewed  barms  so  widely  used  previously. 

There  has,  however,  been  no  published  work  on  the 
effect  of  storage  on  the  general  keeping  qualities.  The 
present  investigation  was  carried  out  to  determine  the 
effect  of  cool  storage  at  40°  F.  and  actual  freezing  at 
28°  F.  on  the  behaviour  and  keeping  qualities  of  yeast. 

Further,  it  was  designed  to  show  that  prolonged  storage 
of  yeast  in  the  frozen  condition  does  not  destroy  the 
yeast,  but  merely  affects  its  baking  qualities. 

Three  different  varieties  of  yeast — fast,  medium,  and 
slow — were  taken  for  this  investigation,  so  that  detailed 
examination  could  be  made  on  those  properties  which  are 
specific  to  bakers’  yeast,  particularly  gas  evolution. 

Fermentation  tests, 
baking  tests,  and 
microscopic  examina¬ 
tions  were  carried  out 
each  week  over  a 
period  of  13  weeks, 
the  experiment  being 
repeated  4  times  and 
the  mean  results 
taken.  The  figures 
shown  in  Tables  I 
and  II  are  the  aver¬ 
age  of  three  series  of 
experiments.  Photo¬ 
graphs  of  the  bread 
produced  at  various 
inteiA’als  of  time  were 

taken.  Fig.  1. — Loaves  made  with  yeasts  which  had  not  undergone  cold  storage. 
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Fig.  2.  'This  shows,  above,  loaves  made  with  yeasts  frozen  for  5  weeks  at  28"  C., 
and  below,  with  yeasts  kept  in  cold  storage  at  40°  C.  for  the  same  period. 
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Consideration  of  Tables  I  and  II  will  be  necessary 
in  discussing  the  results  obtained.  Cold  storage  of  yeast 
at  temperatures  above  the  freezing  point  can  only  be 
regarded  as  a  means  of  short-period  storage — that  is, 
up  to  about  eight  weeks. 

At  such  temperatures  the  yeast  is  not  frozen,  and  so 
gradually  bio-chemical  changes  take  place  which  result 
in  a  loss  of  vitality  and  fermenting  power,  and  ultimately 
auto-fermentation  of  the  yeast  itself.  This  latter  factor 
will  depend,  however,  on  the  type  and  size  of  refrigera¬ 


tor  used,  the  size  of  package  of  yeast 
stored,  and  other  substances  stored 
in  the  refrigerator.  In  the  experi¬ 
ments  carried  out  the  cabinet  re¬ 
frigerators  were  employed,  but  be¬ 
cause  of  the  opening  and  shutting  of 
the  doors,  temperature  variation  oc¬ 
curred  from  time  to  time  which 
seemed  to  influence  the  keeping 
qualities. 

In  all  cases  the  yeasts  underwent 
auto-fermentation  after  a  period  of 
13  weeks.  Most  probably,  under 
more  carefully  controlled  refrigeration 
conditions,  the  time  of  storage  before 
such  changes  occurred  would  be 
greatly  prolonged. 

During  the  storage  period  a  gradual 
loss  of  gas-producing  power  was 
noted,  which  was  no  greater  in  the 
case  of  the  fast-working  yeast  than 
the  slower  working  variety.  In  all 
cases  the  times  taken  for  the  attain¬ 
ing  of  the  maximum  volume  were 
comparable. 

In  the  baking  tests  the  gassing  diminished  in  the  same 
way  as  in  the  cylinder  tests,  but  the  ripening  of  the 
doughs  proceeded  in  a  normal  manner,  so  that  when 
the  doughs  were  scaled  at  the  ordinary  fermentation 
time  they  had  ever\’  appearance  of  possessing  the  normal 
degree  of  elasticity. 

Volume  Change  with  Time 

The  volume  of  the  finished  loaves,  however,  showed 
differences  not  revealed  by  the  cylinder  tests. 

The  fast  and  medium-slow  working  yeasts  showed  a 
diminution  of  volume  week  by  week,  whilst  the  slower 
working  yeast  showed  increases  in  volume  up  to  a  period 
of  eight  weeks,  then  a  gradual  diminution. 

At  the  end  of  five  weeks  the  volume  of  the  bread 
obtained  from  yeast  in  cold  store  at  40°  F.  could  be  con¬ 
sidered  that  of  ordinary  commercial  bread,  the  volumes 
being  of  the  order  expected  from  the  qualities  of  the  yeasts. 

After  eight  weeks  it  will  be  noticed  that  the  volume  of 
the  loaves  is  slightly  smaller.  All  these  loaves  have  the 
“  flying  top  ”,  which  might  have  been  corrected  by  longer 
proof  in  the  tin.  The  results  were  obtained  by  the 
standard  baking  test,  so  that  longer  proof  could  not  be 
given  if  comparative  results  were  to  be  obtained.  Al¬ 
though  gas  production  was  slower  in  the  tins  it  will  be 
seen  that  in  the  oven  there  was  sufficient  oven  spring  to 
give  a  loaf  of  good  volume.  Further,  the  quality  of  the 
crumb  was  such  as  to  show  that  fermentation  of  the 
gluten  had  been  satisfactorily  carried  out,  and  the  crumb 
itself  possessed  a  moistness  and  good  keeping  qualities. 

After  the  eight-week  period  the  volume  of  the  bread 
gradually  diminished,  and  by  the  end  of  thirteen  weeks 
the  bread  had  become  distinctly  poor,  and  could  in  no 
way  be  considered  commercial,  the  gassing  power  of  the 
doughs  was  poor,  the  doughs  all  sagging,  the  proof  in  the 
tins  was  extremely  poor,  but  the  lift  in  the  oven  was 
sufficient  to  save  the  appearance  of  the  bread. 
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With  the  diminishing  volume  of  the  bread,  so  the 
bloom  and  general  appearance  diminished. 

During  the  period  of  storage  moisture  was  lost  from 
the  yeasts,  but  the  quantity  lost  depended  largely  on  the 
type  of  wrapping  material  used,  and  the  effectiveness 
with  which  this  could  be  sealed.  After  two  months  some 
samples  of  No.  i  yeast  showed  signs  of  auto-fermenta- 
tion,  whilst  such  signs  were  not  visible  in  No.  2  until 
after  three  months,  whilst  No.  3  showed  no  signs  until 
after  five  months.  It  is  considered,  however,  that  it  is 
the  type  of  packing  used  which  was  primarily  responsible 
for  these  differences,  as  No.  i  was  packed  in  greaseproof 
paper.  No.  2  in  wax  paper,  and  No.  3  in  tin  foil. 

It  can  be  seen  from  these  results  that  cold  storage  at 
40°  F.  provides  an  adequate  means  of  storing  yeast  so 
that  it  can  be  kept  from  undergoing  auto- fermentation. 
Even  though  its  gas-producing  qualities  are  impaired,  it 
is  still  a  good  fermentation  agent  for  the  production  of 
bread. 


Storage  of  Yeast  at  28°  F. 

When  the  yeast  had  been  in  the  refrigerator  for  four 
days  at  this  temperature  the  i-lb.  blocks  were  all  frozen 
throughout.  On  breaking  the  blocks  of  yeast  prior  to 
using  them,  crystals  of  ice  in  the  mass  were  distinctly 
visible.  In  order  to  ensure  that  the  yeast  was  in  the 
most  suitable  condition  for  use  it  became  our  practice  to 
allow  the  amount  of  yeast  to  be  used  to  stand  for  two 
hours  at  atmospheric  temperature  in  order  that  it  should 
have  a  chance  of  becoming  de-frosted.  It  should  here 
be  pointed  out  that  with  larger  quantities  a  correspond¬ 
ingly  longer  period  would,  of  course,  be  necessary — in 
many  cases  up  to  12  hours. 

With  the  cylinder  tests  for  gas  production  and  ferment- 
ability,  the  figures  in  Table  I  show  freezing  to  be  more 
effective  in  retaining  the  gas-producing  power  of  the 
yeast  than  cold  storage  at  temperatures  above  32°  F. 

For  example,  after  six  weeks  No.  i  yeast  rose  to  a 
height  of  1 12  in  the  cylinder  when 
used  after  being  stored  at  40“  F., 
whilst  the  height  attained  after  hav¬ 
ing  been  frozen  was  125.  Similarly, 

No.  2  gave  105  as  compared  with 
115,  and  No.  3  gave  100  as  com¬ 
pared  with  no. 

After  twelve  weeks  the  difference 
is  still  more  marked,  and  this  is  of 
great  importance,  since  freezing  as 
a  means  of  conser\'ing  yeast  would 
entail  storage  of  the  yeast  over  a 
longer  period  than  storage  at  normal 
food  storage  temperatures  around 
40°  F. 

With  No.  I  yeast  the  height  in  the 
cylinder  after  storage  at  40°  F.  was 
90,  as  compared  with  126  obtained 
with  the  same  yeast  frozen;  with 
No.  2  the  figures  were  112  as  com¬ 
pared  with  135,  and  with  No.  3, 

120  as  compared  with  130. 

Against  this  increase  in  height 


attained  there  is  the  longer  time  factor,  the  average  in¬ 
crease  of  time  required  being  half  an  hour  in  the  case  of 
the  frozen  yeasts  for  the  maximum  height  to  be  attained. 

From  the  baking  tests  carried  out  it  will  be  seen  that 
the  effect  of  freezing  the  yeast  on  the  volume  of  the  bread 
obtained  is  very  little  different  from  that  obtained  from 
the  chilled  yeast. 

From  Fig.  2  it  will  be  seen  the  volume  of  the  bread 
was  only  less  in  the  case  of  No.  3.  No.  i  loaf  was 
actually  bolder  and  bulkier,  and  possessed  a  good  bloom. 

From  Fig.  3  it  will  be  seen  that  the  bread  produced 
from  the  frozen  yeast  is  of  smaller  volume  than  that  pro¬ 
duced  from  chilled  yeast. 

From  Fig.  4  the  difference  in  volume  is  very  slight, 
and  the  outstanding  yeast  is  No.  2,  which,  after  having 
been  frozen  for  thirteen  weeks,  actually  gave  a  much 
better  loaf  than  the  same  yeast  chilled. 

The  frozen  yeasts  were  kept  for  a  total  period  of  26 
weeks,  when  the  cylinder  readings  and  loaves  produced 
from  the  baking  test  were  practically  the  same  week 
by  week.  Any  differences  which  occurred  in  the  loaves 
were  found  to  be  due  more  to  the  manipulative  process 
than  the  yeast  when  duplicate  bakings  were  carried  out. 

Effect  of  Yeast  Storage  on  Gas  Production 

Storage  of  the  yeast  at  40°  F.  and  at  28°  F.  was 
found  mainly  to  impair  the  gas-producing  qualities, 
whilst  the  gluten-maturing  or  dough-ripening  qualities 
were  not  impaired  to  anywhere  near  the  same  extent. 

Freezing  of  the  yeast  was  found  to  be  the  most  effec¬ 
tive  means  for  the  storage  of  yeast.  After  eight  weeks’ 
storage  the  effect  on  gas  production  became  marked. 

Instead  of  vigorous  gas  production  and  a  well-aerated 
dough  there  was  obtained  little  gas  production  in  the 
dough  during  fermentation,  so  that  the  dough  sagged 
rather  than  kept  a  bold  appearance,  and  so  possessed 
little  stability.  Consequently,  yeast  which  had  been 
stored  under  such  conditions  was  not  suitable  for  use 
in  cottage  bread,  for  when  so  used,  unless  with  e.xcep- 


Fig.  3. — Loaves  made  with  yeasts  kept  in  cold  storajje  for  8  weeks  compared  with 
those  in  which  the  yeast  was  frozen  for  the  same  period. 
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tionally  tight  doughs,  a  bold  loaf  could  not  be  obtained, 
and  with  a  tight  dough  the  loaf  obtained  was  exceedingly 
small  in  volume. 

As  a  result  of  the  observations  made  during  the  many 
baking  tests  carried  out,  it  seemed  evident  that  the  pro¬ 
perties  possessed  by  the  yeast  for  bringing  about  the  con¬ 
ditioning  or  gluten-maturing  of  the  dough  were  not 
impaired  by  freezing,  but  the  gas-production  powers 
were  those  affected.  Therefore,  it  was  considered  neces¬ 
sary  to  use  a  yeast  stimulant  which  would  influence  gas 
production  without  affecting  the  conditioning  of  the 
dough.  For  this  reason  malt  was  ruled  out  as  a  yeast 
food  under  such  conditions.  Nevertheless,  a  series  of 
experiments  were  carried  out  to  prove  the  accuracy  of 
this  surmise. 

It  is  often  considered  that  the  value  of  malt  in  a  dough 
lies  in  its  ability  to  provide  fermentable  sugar  and 
diastase  capable  of  producing  more  sugar  from  the  starch 
of  the  flour.  Little  stress  is  laid  on  the  value  of  malt 
for  conditioning  the  gluten.  Actually,  the  great  value  of 


It  can  easily  be  understood  that  storage  of  yeast  at 
low  temperatures  is  bound  to  affect  this  property  most 
seriously,  and  so,  if  gas  production  is  to  be  stimulated, 
an  addition  of  a  substance  must  be  made  which  will 
bring  about  this  desired  result. 

Conclusions 

1.  Cold  storage,  particularly  below  30°  F'.,  provides 
the  best  means  of  storing  yeast,  and  particularly  of  pro¬ 
viding  a  means  of  transporting  it  from  place  to  place, 
especially  to  tropical  or  semi-tropical  countries. 

2.  Freezing  of  yeast  does  not  injure  the  structure  of 
the  yeast,  for  on  microscopical  examination  of  the  yeast 
cells,  all  showed  signs  of  perfect  formation  with  a  highly 
refractive  protoplasm.  Even  after  being  frozen  four 
months  there  were  no  dead  cells  present  in  any  of  the 
samples  submitted. 

3.  Freezing  of  the  yeast  reduces  the  gas-producing 
power  of  the  yeast.  This  diminution  varies  directly  with 

the  time  of  freezing,  but  after  thir¬ 
teen  weeks  no  further  diminution  oc¬ 
curred.  The  diminution  with  freez¬ 
ing  is  not  so  great  as  w'hen  the  yeast 
is  kept  “chilled”  at  40°  F'.,  appar¬ 
ently  because  of  other  changes — 
probably  auto-fermentation — which 
are  proceeding  at  the  same  time. 

4.  The  activity  of  frozen  yeast,  as 
far  as  gas-producing  qualities  are 
concerned,  can  be  increased  by  the 
use  of  sodium  phosphate  to  the  extent 
of  0-5  per  cent,  on  the  weight  of  flour. 

5.  Freezing  seems  to  provide  a 
means  of  keeping  yeast  for  long 
periods — at  least  six  months — as  this 
investigation  has  shown  to  be  possible. 

Chilling,  or  cold  storage,  is  only 
really  effective  for  six  weeks,  although 
this  period  can  be  extended  to  four¬ 
teen  weeks  if  precautions  are  taken, 
and  lack  of  gas  production  is  not  too 
serious  a  consideration. 


most  malt  products  lies  in  their  ability  to  condition  the 
gluten  through  the  action  of  the  proteolytic  enzymes 
contained  therein.  When  malts  were  used  with  frozen 
yeasts,  non-diastatic  as  well  as  low  diastatic,  the  results 
obtained  were  similar  to  one  another.  The  doughs 
softened  to  a  greater  extent  than  previously,  and  gas 
production  was  not  greatly  affected.  The  volume  of  the 
bread  was  slightly  greater  than  when  malt  was  not  used, 
but  the  crumb  was  difficult  to  bake  out. 

As  the  enzyme  zymase  is  considered  to  be  the  one  re¬ 
sponsible  for  gas  production,  lack  of  gassing  power  must 
be  produced  by  a  diminution  in  the  activity  of  this  enzyme. 

(ias  production  is  an  essential  characteristic  of  all 
bread-making  yeasts,  and  it  is  this  factor  which  suffers 
first  under  normal  storage  conditions.  Indeed,  the 
quality  of  a  yeast,  as  w'ell  as  its  freshness,  is  largely 
assessed  on  its  ability  to  produce  gas  during  the  baking 
process.  Failure  to  do  this  is  either  due  to  the  yeast 
being  inferior  in  cpialitv’,  or  not  as  fresh  as  usual. 


FACTS  ABOUT  HOIVEY 

An  interesting  and  useful  little  booklet  with  the  above 
title,  written  by  Herbert  Mace,  is  published  by  the 
Beekeeping  Annual  Office,  price  2d.  post  paid. 

In  it  are  described  varieties  of  British  honey,  analysis 
of  honey  from  various  sources,  the  preparation  of  comb 
and  extracted  honey,  and  selected  recipes  are  given  for 
honey  cakes,  sweets,  beverages,  medicines,  ointments, 
and  cosmetics. 

^  ^  ^ 

\Vk  draw  the  attention  readers  to  a  mistake  which 
occurred  in  our  article  on  jelly  manufacture  in  the  December, 
1934,  issue  of  this  journai.  In  the  paragraph  entitled 
“  Grape  Jelly  ”  on  i>age  429  (bottom  of  right-hand  column), 
the  temperature  quoted  as  40°  C.  in  the  sixth  line  of  the 
|)aragraph  should  be  40°  K. 
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The  Physical  Properties  of 

ICE-CREAM 


By  Eric  L.  E.  Humphriss 


THE  GENERAL  trend  of  research  and  investigation 
into  the  physical  side  of  ice-cream  technology  can  be 
summarily  described  as  an  effort  to  explain  the  be¬ 
haviour  of  the  mix  during  processing,  and  the  palat- 
ability  of  the  final  product,  in  terms  of  the  physical  con¬ 
stants  of  the  mix.  It  has  at  once  to  be  admitted  that 
though  progress  in  some  directions  has  been  made,  the 
effort  on  the  whole  has  not  as  yet  been  conspicuously 
successful.  In  the  present  article  an  attempt  is  made  to 
outline  the  main  physical  characteristics  of  the  mix  and 
the  state  of  our  knowledge  of  them. 

The  first,  simplest,  and  most  obvious  physical  con¬ 
stant  of  ice-cream  is  specific  gravity.  It  increases  with 
increase  in  non-fatty  solids  content  and  is  inversely  re¬ 
lated  to  fat  content  and  to  overrun.  A  mix  of  fat  con¬ 
tent  10  per  cent,  with  24  per  cent,  non-fatty  solids  has 
a  specific  gravity  of  approximately  i  io,  whilst  the  same 
mix  whipped  and  frozen  to  100  per  cent,  overrun  would 
have  a  specific  gravity  of  0-55. 

Viscosity 

Probably  the  physical  constant  most  frequently  re¬ 
ferred  to  is  viscosity.  The  earliest  investigations  demon¬ 
strated  that  an  increase  in  the  fat  content  of  the  mix 
resulted  in  a  corresponding  increase  in  the  viscosity. 
Homogenisation  was  also  shown  to  have  a  similar  effect. 
A  rather  confused  association  between  viscosity  of  the 
mix,  whipping  ability,  and  smooth  texture  seems  to 
have  become  prevalent  some  years  ago,  when  the  then 
current  idea  appears  to  have  been  that  all  three  were 
inter-related  phenomena  varying  in  the  same  sense.  As 
carefully  documented  evidence  accumulated  the  un¬ 
soundness  of  this  view  became  apparent,  and  culmin¬ 
ated  in  the  experimental  demonstration  by  Olsen  of  the 
necessity  for  ageing  no  longer  than  4  to  6  hours  prior 
to  freezing.  Lucas  and  Scott  have  shown  that  there  is 
no  relationship  between  mix  viscosity  and  melting  time 
of  ice-cream,  whilst  the  viscosity-increasing  and  simulta¬ 
neous  overrun-suppressing  effects  of  fat  globule  clump¬ 
ing  are  now  universally  recognised. 

Mi.x  viscosity  has  been  resolved  into  (a)  true  viscosity, 
a  physical  constant  showing  the  normal  variation  with 
temperature  and  exhibiting  only  a  small  increase  with 
time,  and  (6)  apparent  or  colloidal  viscosity,  a  function 
of  the  colloidal  constituents  (principally  the  proteins 


casein,  albumin,  and  gelatin).  Colloidal  viscosity  in¬ 
creases  with  time,  but  is  fairly  easily  destroyed  by 
mechanical  agitation,  when  the  mix  reverts  to  the  con¬ 
dition  where  it  exhibits  a  true’  viscosity.  The  slight  in¬ 
crease  in  basic  viscosity  on  standing  is  thought  to  be  due 
to  solidification  of  fat  globules.  Leighton  and  Williams 
have  fairly  recently  demonstrated  that  variations  in 
homogenising  temperatures  affect  the  basic  viscosity  of 
the  mix,  and  also  that  under  restricted  experimental 
conditions  a  simple  inverse  relationship  between  basic 
viscosity  and  whipping  ability  can  be  recognised.  The 
experimental  conditions  under  which  this  relationship 
was  found  were  so  far  removed  from  anything  that  could 
be  called  ordinary  practice  that  the  statement,  that  the 
basic  viscosity  of  a  mix  is  apparently  no  measure  of  its 
whipping  ability,  is  still  true. 

Plasticity 

Leighton  and  Kurtz  have  published  some  work  bear¬ 
ing  on  the  relationship  between  viscosity  and  plasticity 
of  the  mi.x.  By  viscosity  measurements  under  different 
pressures  and  extrapolating  their  results  to  zero  flow, 
they  arrive  at  an  evaluation  of  the  plasticity.  Kurtz 
has  further  obtained  some  data  which  suggest  that  the 
plasticity  of  a  mix  is  a  measure  of  the  force  necessary 
to  break  the  micelle  structure,  and  further  points  out 
that  by  this  means  we  have  a  method  of  measuring  gel 
strength  in  fundamental  units  (dynes).  He  suggests  that 
investigation  of  gelatin  samples  along  these  lines  would 
probably  give  a  truer  indication  of  the  value  of  a  gelatin 
as  an  ice-cream  stabiliser  than  do  the  current  gel  strength 
tests. 

The  surface  tension  of  the  mix  has  received  attention 
for  some  time;  Reid  and  Russell  found  this  to  vary  from 
47'6i  to  65-55  dynes  per  cm.,  and  Gebhardt,  as  the  result 
of  his  studies,  concluded  that  increase  in  fat  content 
caused  a  decrease  in  surface  tension,  whilst  homogeni¬ 
sation  had  the  opposite  effect.  No  correlation  between 
surface  tension  and  whipping  ability  of  mixes  has  been 
found. 

Surface  Tension/Adsorption  Relations 

The  close  relation  between  surface  tension  and  ad¬ 
sorption  was,  of  course,  demonstrated  years  ago  by  Gibbs 
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and  J.  J.  Thomson  as  a  result  of  experiments  in  pure 
physical  chemistry,  and  closer  attention  is  now  being 
given  to  the  association  of  those  two  phenomena  in  ice¬ 
cream  research.  The  possibility  of  irreversible  adsorp¬ 
tion  of  proteins  and  polar  adsorption  of  lecithin  on  the 
fat  globules  is  now  recognised,  and  the  effects  of  such 
associated  phenomena  are  being  studied. 

Cohesion  in  liquids  has  been  demonstrated,  though 
methods  whereby  the  constant  can  be  measured  in  the 
ice-cream  mix  with  accuracy  have  not  as  yet  been  de¬ 
veloped.  Nevertheless,  gelatin  and  serum  solids  have 
been  indicated  as  augmenting,  whilst  fat  reduces,  the 
liquid  cohesion  of  the  mix.  Lucas  and  Roberts  have 
put  forward,  and  Sommer  and  Horrall  have  developed, 
a  theoretical  explanation  of  the  whipping  properties  of 
mixes  based  on  the  mix  cohesion.  The  data  are  as  yet 
scanty  and  the  conclusions  rather  hypothetical. 

Importance  of  pW 

The  />H  of  the  mix  is  a  constant  which,  it  would  be 
anticipated,  would  significantly  influence  many  of  the 
physical  characteristics  previously  discussed,  but  curiously 
enough  little  work  appears  to  have  been  done  on  this 
aspect  of  the  subject.  The  pW  of  an  ice-cream  mix  made 
from  fresh  dairy  products  varies  from  6-i  to  6-4,  and 
Dahle,  Keith,  and  McCullogh  report  a  decrease  of  about 
005  consequent  upon  homogenisation.  It  has  been 
pointed  out  by  Troy  and  Sharp  that  since  an  increase  in 
/)H  accelerates  the  conversion  of  jS-  to  a-lactose,  such 
an  increase  may  tend  to  cause  sandiness.  The  effect  of 
increase  in  pH  on  proteins  in  the  mix  appears  to  be  to 
give  increased  stability,  although  the  results  obtained  on 
gelatin  in  terms  of  the  effect  on  gel  strength  are  rather 
conflicting. 

It  remains  now  only  briefly  to  consider  the  physical 
constants  of  the  mix  in  relation  to  its  freezing.  The 
specific  heat  of  a  mix  varies  with  its  composition,  and 
the  latent  heat  abstracted  during  freezing  is,  of  course. 


that  of  fusion  of  ice.  Leighton  has  compared  the  actual 
freezing  points  of  mixes  at  successive  stages  in  condensa¬ 
tion  with  the  calculated  freezing  points  based  on  the 
ordinary  analytical  and  physical  data,  and  has  found 
good  agreement.  By  plotting  freezing  points  against  pro¬ 
portions  of  water  removed  as  ice  he  obtained  approxima¬ 
tions  to  the  actual  amount  of  ice  formed  in  the  freezer. 

“Critical  Points”  in  Freezing 

K.  E.  Wright,  in  a  paper  published  four  years  ago, 
drew  attention  to  a  “  critical  point  ”  which  would  appear 
to  be  the  point  on  the  temperature  scale  where  the  maxi¬ 
mum  number  of  ice  crystal  nuclei  are  formed  and  which, 
for  optimum  smoothness  of  texture,  must  be  reached  in 
the  freezer.  For  a  mix  of  12  per  cent,  fat,  10  per  cent. 
M.S.N.F.,  15  per  cent,  sugar,  and  0-35  per  cent,  gelatin, 
the  temperature  coincident  with  the  critical  point  is  given 
as  +25  5‘’'F. 

Mention  must  also  be  made  of  cryohydric  points  in  the 
ice-cream  mix,  which  in  all  probability  have  a  more  im¬ 
portant  bearing  on  texture  and  deterioration  thereof  than 
is  generally  recognised.  The  most  important  cryohydric 
point  in  ice-cream  is  probably  that  of  sucrose,  which 
according  to  Leighton  occurs  at  —12°  C. 

The  lowest  cryohydric  point  in  the  lactose  group  is 
-41°  C.,  and  hence  is  probably  reached  in  the  freezer 
and  never  again  approached  until  the  ice-cream  is  con¬ 
sumed.  That  of  sucrose,  however,  is  in  the  vicinity  of 
temperatures  not  infrequently  reached  in  “  warm  ” 
hardening  rooms,  and  may  easily  be  exceeded  unless 
care  is  taken  during  packing  and  distribution.  Should 
such  conditions  obtain  prior  to  the  cream  being  sub¬ 
sequently  rehardened,  significant  texture  deterioration 
due  to  ice  crystal  growth  is  readily  understandable. 

Finally,  the  suggestion  may  perhaps  be  allowed  that 
although  the  physical  aspect  of  ice-cream  technology  is 
familiar  to  research  workers,  it  does  not  always  receive 
the  attention  it  merits  from  practical  ice-cream  makers. 


New  Wheat  Laboratory 

This  picture  gives  a  view  of  the 
specially  designed  dough  testing 
laboratory  at  Dover.  In  it  are  tested 
doughs  which  have  been  made  from 
flour  prepared  in  a  special  laboratory^ 
and  ground  under  standardised  con¬ 
ditions.  These  laboratories  are  kept  at 
constant  temperature  and  humidity. 
Plates  of  dough  of  standard  size  are 
cut  out,  and  these  are  tested  for  gluten 
strength  in  the  Chopin  Extensimeter 
shown  on  the  left,  against  the  window. 

On  the  right,  below  and  slightly  to 
the  left  of  the  hanging  lamp,  is  the 
Brabender  Farinograph,  which  gives 
additional  information  relating  to 
gluten  development,  and  further  to  the 
right  the  tallest  instrument  is  the 
Brabender  Fermentograph,  by  means 
of  which  the  fermentation  character¬ 
istics  of  the  prepared  doughs  are 
investigated. 


82 


Food  Manufacture 


WE  WERE  glad  to  have  the  opportunity  of  being  present 
at  a  most  interesting  and  lively  discussion  on  ice-cream 
recently.  The  occasion  was  a  Sessional  Meeting  of  The 
Royal  Sanitary'  Institute,  London,  and  the  subject  was 
“  Bacteriological  and  other  Standards  for  Ice-Cream 
The  chair  was  taken  by  Dr.  Thomas  Orr,  and  the  dis¬ 
cussion  was  opened  by  Dr.  L.  H.  Lampitt,  Chief  Chemist 
of  Messrs.  Lyons,  and  Mr.  E.  B.  Anderson,  Chief 
Chemist  of  United  Dairies. 

Dr.  Orr,  in  introducing  the  subject  of  the  discussion 
and  the  speakers,  said  that  ice-cream  was  a  food  of 
great  value.  There  had  been  very  considerable  im¬ 
provements  in  methods  of  manufacture  in  the  last  few 
years,  but  even  to-day  very  varied  methods  are  em¬ 
ployed  and  very  varied  products  encountered. 

Dr.  Lampitt,  opening  his  contribution  to  the  discus¬ 
sion,  said  that  all  the  possible  standards  which  might  be 
applied  to  ice-cream  might  be  divided  into  two  broad 
classes,  bacteriological  standards  and  other  standards. 
He  proposed  to  deal  with  the  other  standards,  though 
he  did  say  that  it  seemed  to  him  to  be  unreasonable  to 
ask  for  bacteriological  standards  for  ice-cream  when  there 
was  none  for  the  milk  used  as  a  raw  material. 

The  imposition  of  standards  of  any  sort,  he  continued, 
might  be  justified  by  one  or  more  of  three  considerations : 

(1)  Economic: 

(2)  Hygienic  and/or  food  value; 

(3)  Commercial. 

The  states  in  the  great  butter  belt  of  North  America 
demand  a  high  butter  value. 

Composition  of  Ice-Cream 

Ice-cream,  said  Dr.  Lampitt,  is  milk  or  cream  with 
sugar,  suitably  flavoured  and  frozen.  Colouring  matter 
and  a  stabiliser  are  generally  added.  The  stabiliser  is 
often  gelatin,  and  this  is  very  important  in  influencing 
the  physical  properties  of  the  finished  article.  He  had 
heard  this  gelatin  addition  spoken  of  as  though  it  were 
something  in  the  nature  of  a  filter,  but  this,  of  course, 
was  ridiculous  as  it  rarely  exceeded  in  amount  one-half 
of  I  per  cent,  of  the  total. 

“  I  hold  most  definitely  ”,  said  Dr.  Lampitt,  “  that 
products  with  a  base  of  cornflour  should  be  excluded 
from  the  range  of  products  considered  by  the  definition 
‘  ice-cream  ’.  Likewise  with  products  in  which  butter 
is  replaced  by  other  fats.” 

Palatability 

As  regards  the  food  value  of  the  product,  the  con¬ 
sideration  of  palatability  is  inseparable  from  this.  A  high 
fat  content  is  cloying  on  the  palate,  and  people  are  very’ 
easily  satisfied  with  a  very  rich  product. 

Cream  itself  is  not  suitable  for  making  commercial  ice¬ 
cream.  The  amount  of  solids-not-fat  is  to  a  certain 
extent  subject  to  manufacturing  control.  Sandiness  often 
results  if  the  solids-not-fat  exceed  about  10  per  cent. 

The  mechanisation  of  ice-cream  manufacture  has  intro¬ 
duced  many  modifications,  but  it  has  enabled  some 
kind  of  bacterial  control  to  become  possible. 

Ice-cream  of  the  vanilla  t>'pe  is  coloured,  not  to  make 
it  resemble  cream,  but  to  give  something  pleasing  to 
the  eye. 


KE'CREAM 


fTANDARDf 


Uniform  flavour,  colour,  and  te.xture  are  essential  to 
success  in  food  manufacture,  and  added  flavour,  added 
colour  and  stabilisers  are  necessary  in  some  cases  to 
obtain  these  conditions  with  ice-cream. 

”  I  have  heard  a  lot  of  nonsense  talked  about  *  over¬ 
run  ’  ”,  said  Dr.  Lampitt.  This  is  quite  a  straightforward 
matter,  and  is  the  excess  in  volume  of  the  ice-cream  over 
the  volume  of  the  mix,  and  is  due  to  the  incorporation 
of  air  during  freezing.  The  presence  of  this  air  is  most 
important  for  palatability.  Standards  of  “  over-run  ”  do 
not  vary  very  much  from  firm  to  firm. 

Schemes  of  Standardisation 

Complete  specifications  for  ice-cream  are  in  force  in 
Canada,  Australia,  Tasmania,  Switzerland,  and  many 
other  countries,  and  a  very  complex  scheme  of  regula¬ 
tions  has  been  set  up  in  Shanghai.  The  U.S.  Federal 
standard  of  igob,  which  specified  a  minimum  of  14  per 
cent,  of  butter  fat,  was  not  observed,  and  it  was  rescinded 
in  1930  because  it  was  not  satisfactory. 

The  standards  of  Tasmania  are  typical  of  many :  they 
lay  it  down  that  ice-cream  shall  consist  of  milk  and 
cream  or  their  products,  with  sugar,  with  or  without 
fresh  eggs,  flavoured  with  fruit  or  nuts,  coloured  or  not 
with  harmless  colouring  substances.  It  must  contain  not 
less  than  10  parts  per  100  of  milk  fat  in  the  form  of 
cream,  and  the  addition  of  more  than  i  per  cent,  of 
thickening  substances  is  prohibited.  No  person  is  allowed 
to  refill  a  once-used  package  made  of  cardboard,  wood- 
pulp,  or  other  absorbent  material.  Ice-cream  may  not 
be  described  by  the  name  of  any  fruit  unless  this  fruit  is 
actually  present,  an  exception  being  made  when  the 
name  is  coupled  with  the  word  “  artificial  ”. 

In  conclusion.  Dr.  Lampitt  said  that  his  remarks  had 
been  offered  in  the  hope  of  stimulating  discussion. 

Mr.  Anderson  said  he  proposed  to  discuss  the  subject 
from  the  bacteriological  standpoint.  Ice-cream  is  essenti¬ 
ally  a  milk  product,  and  there  are  four  points  to  be 
considered : 

(1)  What  pathogenic  organisms  are  likely  to  be  pres¬ 
ent? 

(2)  Has  ice-cream  been  the  cause  of  disease? 
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(3)  Whether  standards  would  improve  this; 

(4)  If  so,  what  standards? 

The  pathogenic  organisms  likely  to  be  present  are 
those  characteristic  of  milk  and  those  carried  by  milk. 

Outbreaks  Traced  to  Ice-Cream 

In  regard  to  outbreaks  of  disease  which  have  been 
traced  to  ice-cream,  the  fullest  information  is  available 
from  the  United  States,  because  the  people  of  the  U.S.A. 
are  the  biggest  consumers.  In  the  period  1908-1927  ice¬ 
cream  was  incriminated  in  37  outbreaks  of  disease  in 
America.  In  this  country'  there  had  been  only  two  out¬ 
breaks,  both  in  1925.  At  Aberdeen,  23  cases  of  para- 
t3’phoid  B  were  traced  to  a  carrier,  and  24  cases  of  dysen¬ 
tery  at  Worcester  were  said  to  have  been  caused  by 
ice-cream,  though  the  circumstances  of  this  latter  out¬ 
break  were  obscure. 

In  some  cases  infection  was  carried  in  from  the  raw 
milk,  in  others  it  occurred  during  manufacture.  “  Per¬ 
sonally^  ”,  said  Mr.  Anderson,  “  I  doubt  whether  bacterio¬ 
logical  standards  alone  can  prevent  outbreaks  of  disease.” 
As  well  as  being  made  in  modern,  well-equipped  fac¬ 
tories,  ice-cream  is  made  in  small  shops  and  other  places 
where  processing,  if  done  at  all,  is  very  haphazard. 

This  is  where  infection  can  arise.  Among  small  makers 
cold  mi.xers  are  becoming  popular;  if  good  quality'  raw 
milk  or  cream  is  used  these  are  quite  satisfactory,  but 
if  the  milk  is  wrong  the  ice-cream  is  quite  certain  to  be 
wrong  if  there  has  been  no  resort  to  heating.  Freezing 
and  hardening  at  low  temperatures  are  no  safeguard,  for 
haemolytic  bacteria  have  remained  alive  after  18  days 
under  such  conditions.  Other  bacteria  have  remained 
alive  for  2  years  and  4  months  in  ice-cream. 

Some  Important  Considerations  Suggested 

Mr.  Anderson  suggested  four  “  cardinal  points  ”  for 
ice-cream : 

(1)  All  makers  and  sellers  of  ice-cream  should  be 
registered. 

(2)  All  ice-cream  mixed  should  be  pasteurised  at  not 
less  than  145°  F.  for  30  minutes. 

(3)  A  high  standard  of  cleanliness  should  be  main¬ 
tained. 

(4)  Regular  medical  inspection  of  works  should  be 
established. 

If  these  conditions  were  accepted,  bacteriological  stand¬ 
ards  would  be  useful  to  check  pasteurisation. 

“  I  agree  with  Dr.  Lampitt  ”,  said  the  speaker,  “  that 
we  are  putting  the  cart  before  the  horse  in  talking  about 
bacteriological  standards  for  ice-cream  when  we  have 
none  for  milk.” 

Significance  of  Bacterial  Count 

Maximum  figures  for  total  bacterial  count  tolerated 
by  different  countries  vary  most  widely,  he  continued. 
In  fact,  figures  varying  from  5,000  to  500,000  per  c.c. 
have  been  specified  by  different  countries.  There  is  no 
general  consensus  of  opinion  as  to  whether  the  gross 
count  has  any'  significance. 

It  is  noteworthy'  that  three  countries  demand  that  no 
pathological  organisms  at  all  shall  be  present.  Moreover, 
many  B.  coli  strains  can  withstand  pasteurisation  for 
30  minutes  at  145°  F.,  while  some  can  even  withstand 


150°  F.  for  this  period  of  time.  Bacteriological  standards 
should  only  be  considered  in  relation  to  the  other  three 
points  enumerated  above. 

Concluding,  Mr.  Anderson  said  that  he,  too,  offered 
his  remarks  as  a  basis  for  discussion,  and  Dr.  Orr  accord¬ 
ingly  declared  the  meeting  open. 

Registration  of  Doubtful  V^alue 

Dr.  Vynne  Borland,  Medical  Officer  of  Health  for 
Bethnal  Green,  said  that  compulsory  registration  had 
not  had  much  effect  on  the  number  of  notices  which  had 
had  to  be  served.  He  described  cases  where  very  high 
bacterial  counts  had  been  traced  to  butter,  but  widely 
varying  results  had  been  obtained  on  the  same  sample 
from  different  bacteriological  laboratories.  He  concluded 
that  registration  was  no  good,  that  a  high  standard  of 
cleanliness  should  be  enforced,  and  that  it  was  much 
better  to  insist  on  pasteurisation  of  the  ice-cream  mix 
than  of  the  milk. 

Mr.  T.  Benson,  Chairman  of  the  Public  Health  Com¬ 
mittee  and  late  P'ood  Inspector  of  Littlehampton,  said: 
“  With  regard  to  chemical  standards,  I  think  these  are 
very  necessary’.  The  Ice-cream  Manufacturers’  Associa¬ 
tion  want  a  standard.  I  think  bacteriological  standards 
are  also  necessary,  but  I  agree  that  we  are  putting  the 
cart  before  the  horse  in  apply'ing  them  to  the  ice-cream 
and  not  to  the  milk. 

“  We  have  got  to  have  standards  for  milk. 

“All  premises  should  be  registered,  and  there  should 
be  medical  inspection  of  the  people  employed  on  the 
premises.” 

Hygienic  Standards 

Mr.  Walters,  Food  Inspector  of  Kensington,  said: 
“  VV’e  want  chemical  and  bacteriological  standards,  but 
hygienic  standards  are  also  very  necessary.  It  is  in  the 
smaller  concerns  that  trouble  arises.  The  same  legisla¬ 
tion  that  is  applied  to  milk  should  be  applied  to  ice¬ 
cream.” 

Mr.  P.  Coombs,  President  of  the  Ice-cream  Associa¬ 
tion,  said  that  his  Association  was  pushing  for  a  chemical 
standard.  “  We  agree  ”,  he  said,  “  that  it  is  better  to 
apply  bacteriological  standards  to  milk  and  cream  than 
to  the  ice-cream.  Hardship  would  be  inflicted  on  the 
small  men  if  we  put  the  standard  on  the  finished  article.” 

A  Test  for  Pasteurisation 

Professor  H.  D.  Kay,  of  the  National  Institute  for 
Dairy  Research,  Reading,  said  he  would  like  to  insist  on 
a  chemical  standard  for  ice-cream.  “There  is  a  test", 
he  went  on,  “  which  can  be  applied  to  milk,  butter,  or 
cream  to  see  whether  pasteurisation  has  been  properlv 
carried  out.  This  is  an  enzymic  test.” 

Mr.  Edward  Kilner  caused  quite  a  stir  when  he 
announced  himself  as  the  late  Sanitary  Inspector  of 
Shanghai,  and  we  gathered  from  the  expressions  on  their 
faces  that  Dr.  Lampitt  and  Mr.  Anderson  had  not  ex¬ 
pected  their  remarks  about  conditions  in  Shanghai  to 
be  brought  home  to  them  in  this  fashion.  Mr.  Kilner 
said  that  they  had  heard  a  lot  about  Shanghai,  and  as 
he  was  responsible  for  many  of  the  regulations  in  force 
out  there  he  thought  he  ought  to  say  something  about 
them. 
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No  Selling  in  the  Streets  !  standard  on  the  materials  and  processes  of  manufacture. 

First  of  all,  it  was  not  so  much  a  matter  of  standardi-  He  then  called  upon  Dr.  Lampitt  and  Mr.  Anderson  to 

sation  as  a  scheme  of  classihcation  which  had  been  reply  to  the  discussion. 

adopted,  and  a  certain  number  of  regulations  had  been  Dr.  Lampitt  said :  “  When  I  analyse  an  ice-cream 
devised  and  were  strictly  enforced.  A  product  had  to  and  hnd  25  per  cent,  of  starch,  I  begin  to  question  the 
be  bacteriologically  examined  before  a  licence  was  validity  of  its  name.”  A  great  many  ices  are  flavoured 
granted  to  manufacturers  in  Shanghai,  and  the  posses-  "ith  coumarin;  this  has  no  resemblance  to  vanilla  and 
sion  of  the  licence  was  necessary  to  legalise  sales.  No  never  saw  the  inside  of  a  pod.  Now  this  is  one  of  the 

ice-cream  was  sold  in  the  streets  of  Shanghai.  flavours  which  last  four  hours,  but  many  of  the  public 

i  ...  likt^  flavours  which  last  much  longer  than  this  if  they  can 

j  Bacterial  “Clumping”  a  Difficulty  get  them. 

Mr.  Fred  J.  Orth  next  made  a  characteristically 
[  vigorous  contribution  to  the  discussion.  He  said  that  it  Interpreting  Bacterial  Counts 

was  impossible  to  make  accurate  bacterial  counts  on  Mr.  Anderson*  said  a  great  deal  of  latitude  must  be 
[  account  of  bacterial  “clumping”.  It  was  therefore  not  allowed  in  interpreting  the  results  of  bacterial  counts; 

fair  to  ice-cream  manufacturers  to  impose  bacteriological  80,000  or  100,000  bacteria  to  the  c.c.  means  the  same 

standards  until  this  could  be  remedied.  thing,  and  these  figures  must  always  be  interpreted  very* 

“  1  think  cornflour  is  quite  permissible  in  ice-creams  carefully, 
provided  the  minimum  fat  content  is  observed  ”,  he  “  Clumping  ”  occurs  in  all  bacterial  growths,  and  it 
said,  and  added :  “  As  regards  colour,  if  you  can’t  get  cannot  be  eliminated  without  Very  careful  standardisa- 
the  Devonshire  cream  colour  it  is  better  to  leave  it  out  tion  of  conditions.  It  is  necessary  even  to  standardise 
altogether.”  In  conclusion,  he  said  that  many  outbreaks  the  shaking  and  the  distance  through  which  the  bottle  is 
of  disease  had  been  proved  to  be  due  to  the  raw  moved  during  shaking. 

materials,  and  he  could  not  support  bacteriological  stand-  Mr.  Cresswell,  Chairman  of  the  Council  of  the 
ards  until  these  were  applied  to  the  raw  materials.  Royal  Sanitary’  Institute,  in  closing  the  meeting  and 

Mr.  Fowling  said  we  should  do  all  we  could  to  thanking  the  speakers,  said  that,  speaking  as  a  layman, 

advocate  butter  fat  and  bacteriological  standards.  “It  it  seemed  clear  to  him  that  legislation  was  necessary’, 
seems  to  be  the  old  game  of  ‘  passing  the  buck  ’  as  far  but  that  liability  would  never  be  put  on  the  producer  of 
as  the  raw  material  is  concerned  ”,  he  added,  amid  the  milk, 
laughter.  “  But  we  are  selling  the  ice-cream !  ”  He  ~ 

claimed  that  the  onus  was  on  the  manufacturer  to  pro-  preserving  Orange  Juice  (Continued  from  paqe  88.) 
duce  a  pure  and  wholesome  article. 

-Analyst’s  Low  Fat  Values  during  one  day  and  held  in  storage  for  delivery  the 

I  "  Mr.  Thomas  McLachlan,  Public  Analyst  for  West-  folloNving  morning,  and  if  on  delivery  the  juice 

’  minster,  said  that  in  his  capacity  as  public  analyst  he  transferred  to  a  refrigerator  of  the  ordinary  type,  it 

had  found  butter  fat  contents  of  different  samples  of  ice-  "prild  have  a  holding  capacity  of  two  or  three  days 
cream  varying  from  1-5  per  cent,  to  14  per  cent.  He  without  danger  of  either  spoilage  or  the  development  of 
offered  the  suggestion  that  standards  set  for  “  ice-cream  ”  f^^fes  which  would  distinguish  it  from  fresh  juice.  This 

might  be  relaxed  somewhat  for  a  cheaper  product  to  be  distribution  used  in  connection  with  restaurants, 

called  “  ices  ”  hotels,  and  sweet  shops  would  offer  several  advantages 

Mr.  Ben  Davis  said  that  some  of  the  vanilla  essences  over  the  present  practice.  It  would  eliminate  the  ex- 

incorporated  in  ice-cream  are  very  objectionable.  “You  fraction  of  the  juice  in  the  retail  establishment,  with  its 

buy  an  ice-cream,  and  you’ve  got  it  with  you  for  four  attendant  inconvenience  and  litter:  it  would  ensure  the 

hours  ”  he  said  consumer  of  a  uniformly  high-grade  product  of  known 

^  No  distinctions  are  applied  to  the  various  bacteria,  produced  by  the  best  methods;  it  would  offer  a 

good,  bad,  and  indifferent;  some  are  actually  beneficial  sufficient  period  for  disposal  before  deterioration,  thus 
and  some  even  arc  necessary.  Total  counts  are  very  Himmating  losses  due  to  spoilage-and  it  would,  by 
'  misleadin"  familiarising  people  with  orange  juice  in  a  bottle,  open 

^  the  way  to  a  future  deliyery  to  the  doorstep. 

Call  for  Glean  Milk  In  commenting  on  the  aboye,  it  is  well  to  call  attention 

It  is  ycry’  necessary  to  get  right  back  to  the  raw’  to  the  fact  that  the  orange  juice  very’  commonly  mer- 
material.  He  said  w’e  should  go  to  the  Ministry  of  chandised  in  restaurants  and  hotels,  even  in  citrus  grow’- 
Hcalth,  and  above  all  to  the  Ministry  of  Agriculture,  to  ing  areas,  is  not  all  that  it  should  be.  It  may  be  bitter 

put  all  milk  on  a  sound,  clean  basis.  This  should  be  if  held  over  night,  or  full  of  oil  if  certain  methods  of 

done,  not  for  less  than  i  per  cent,  of  the  country’s  milk,  extraction  are  used.  The  writers  have  ordered  orange 
but  for  all  of  it,  and  not  because  w’e  were  paydng  more  juice  in  a  large  number  of  restaurants  and  hotels  in  this 
for  it.  and  other  states  and  have  yet  to  find  a  juice  serv’ed  that 

Dr.  Orr,  in  winding  up  the  discussion,  said  that  it  would  equal  in  taste  and  quality  a  juice  that  could  be  put 
seemed  clear  to  him  that  all  premises  should  be  regis-  out  under  the  methods  outlined  here.  This  opinion  has 
I  tered,  together  with  all  persons  engaged  in  the  manufac-  been  borne  out  by  the  results  of  a  trial  in  a  restaurant 

I  ture  of  ice-cream.  We  don’t  know  enough  about  bac-  and  discussion  with  restaurant  and  sweet  shop  pro- 

I  teriology  to  impose  a  standard,  but  we  can  impose  a  prietors. 
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PRESERVING  ORANGE  JUICE 


By  A.  E.  Camp  and  A.  L.  Stahl 

Agricultural  Experiment  Station  of  Florida 


THE  FOLLOWING  is  an  account  of  the  latest  progress 
which  has  been  made  in  Florida  in  the  attempt  to  find 
a  satisfactory  commercial  method  for  the  preservation 
of  orange  juice.  There  have  been  many  attempts  in 
previous  years  to  apply  various  methods  of  heat  treat¬ 
ment  and  freezing,  but  they  have  not  been  entirely 
successful  owing  to  the  extremely  sensitive  and  fugitive 
nature  of  the  fresh  juice  flavour  which  it  is  necessary 
to  preserve  in  any  product  acceptable  to  the  public. 
During  the  past  few  years,  however,  Mottem,  von  Loe- 
secke,  and  Pulley  at  the  U.S.  Citrus  Products  Station, 
Bureau  of  Chemistry  and  Soils,  Winter  Haven,  Florida, 
and  Camp  and  Stahl  at  the  University  of  Florida  Agri¬ 
cultural  Experiment  Station,  Gainesville,  have  turned 
their  attention  to  other  methods  in  which  the  principle 
of  removing  air  from  the  juice,  immediately  it  is  pressed 
out  of  the  fruit,  forms  an  essential  feature.  The  follow¬ 
ing  account  (abstracted  from  Fruit  Products  Journal, 


Experimental  cup*type  press  taking  halved,  unpeeled  fruit. 


August,  1934)  of  the  work  carried  out  by  Camp  and 
Stahl  is  of  very  great  interest. 


History 

The  canning  of  orange  juice  appeared  from  the  first  to 
offer  the  natural  solution  of  the  problem,  but  so  far  can¬ 
ning  has  not  met  the  situation  satisfactorily,  as  judged 
by  the  size  of  the  commercial  pack  of  orange  juice,  and 
this  is  undoubtedly  a  reflection  of  the  market  demand  for 
the  product. 

The  freezing  of  orange  juice  was  attempted  on  an  ex¬ 
tended  commercial  scale  in  1931  by  two  companies  in 
Florida.  These  operations  lasted  only  the  one  season, 
the  work  being  abandoned  before  the  beginning  of  the 
following  fruit  season.  The  reasons  for  this  were  various. 
Part  of  the  trouble  lay  in  the  development  of  off-taste 
in  the  frozen  juice,  which  made  it  an  undesirable  article 
for  market,  and  partly  in  the  problem  of  marketing  the 
product,  much  of  this  hinging  around  the  question  of 
thawing  or  “  defrosting  ”.  These  factors,  together  with 
the  question  of  cost  to  the  consumer,  proved  to  be  too 
difficult  to  surmount  at  the  time. 

The  milk  distributing  companies  were  at  that  time  the 
parties  most  interested  in  the  question  of  frozen  orange 
juice.  The  basic  idea  involved  the  distribution  of  the 
frozen  juice  with  the  morning  milk.  Since  orange  juice 
is  widely  used  at  the  breakfast  table,  this  still  appears  to 
be  a  sound  idea  providing  a  suitable  product  can  be 
delivered  at  a  reasonable  price.  However,  the  following 
basic  principles  must  be  laid  down :  The  product  must 
be  the  approximate  equivalent  of  fresh  juice  in  taste  and 
quality,  and  contain  no  added  materials  (preservatives  or 
sugar).  It  must  be  easier  and  quicker  to  prepare  it  for 
the  table  than  to  extract  juice  from  whole  oranges,  and 
finally  the  cost  to  the  consumer  must  be  reasonable. 

While  working  on  the  problems  involved  in  freezing 
orange  juice,  such  success  was  attained  in  the  preserva¬ 
tion  of  properly  extracted  juice  in  cold  storage,  but  with¬ 
out  freezing,  that  it  was  decided  to  study  the  commercial 
possibilities  that  might  be  involved.  It  was  hoped  that 
methods  could  be  worked  out  whereb}^  the  juice  could 
be  handled  along  with  milk  and  subject  to  no  more  diffi¬ 
culties  and  hazards  than  now  attend  the  distribution  of 
milk  to  the  consumer.  The  results  of  this  work  have 
been  very  gratifying  and  the  methods  should  be  capable 
of  considerable  commercial  development  since  the  pro¬ 
duct  is  the  equivalent  of  fresh  juice  in  taste  and  char¬ 
acter,  no  preservatives  being  added,  and  it  is  as  con- 
\  enient  to  serve  as  milk. 
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Literature 

The  basis  for  the  present  work  is  provided  by  the 
researches  of  Camp,  Traub,  Gaddum,  and  Stahl  some 
three  or  four  years  ago  and  more  recently  confirmed  by 
Joslyn  and  Marsh  of  California.  They  found  that  the 
bitter  taste  developing  commonly  in  orange  juice  after 
extraction  is  due  to  some  material,  probably  of  a  gluco- 
sidal  nature,  leached  out  of  the  suspended  particles  of 
albedo  (white  pith)  and  locular  wall  tissues.  Joslyn 
suggested  that  oxidation  plays  an  important  part.  When 
juice  is  extracted  from  the  juice  sacs  only  by  dissecting 
and  pressing  them,  the  bitter  taste  does  not  develop  and 
a  good  flavour  is  retained  almost  indefinitely  on  storage 
at  round  about  32°  F.  The  closer  a  commercial  method 
of  extraction  approaches  this  method  the  less  the  bitter 
taste  develops  on  standing.  If  the  segment  walls  and 
albedo  are  torn  up,  leaving  particles  in  the  juice,  bitter 
taste  develops  rapidly.  This  applies  particularly  to  high¬ 
speed  reamers  and  certain  presses.  Also,  the  extent  of 
this  taste  varies  with  the  variety  and  particularly  with 
the  stage  of  maturity  of  the  fruit.  It  was  found  that 
juice  from  under-ripe  fruit  became  very  bitter  on 
standing  and  that  tangerines.  Navel  oranges  (grown  in 
Florida),  and  Satsumas  were  particularly  bad  in  this 
respect.  On  the  other  hand,  fully  matured  fruit  allowed 
a  wider  latitude  in  the  method  of  extraction. 

Flxperimental  Procedure 

In  the  present  work,  only  sound  fruit  from  the  grove 
of  the  Experiment  Station  was  used.  Generally,  the 
fruit  was  washed  and  precooled  to  32°  F.  before  juice 
e.xtraction.  A  sterilising  agent  would  probably  be  desir¬ 
able  in  washing  in  commercial  practice. 

Four  methods  of  extraction  were  used,  each  giving 
certain  definite  peculiarities.  These  were  (i)  a  high¬ 
speed  reamer  used  on  halved  fruit;  (2)  a  cup-type  press 
using  halved,  unpeeled  fruit  (see  illustration);  (3)  a  cup- 
type  press  as  in  Process  2,  but  used  w'ith  peeled,  halved 
fruit;  and  (4)  a  worm-type  press  using  peeled  fruit. 

The  juice  ran  from  the  extractor  through  a  strainer 
into  a  separating  funnel  connected  to  a  flask  maintained 
under  vacuum  (see  illustration).  The  spraying  thus 
produced  assisted  removal  of  air.  The  apparatus  was 
modified  for  ordinary  bottling  or  in  a  gas.  The  bottles 
and  caps  were  sterilised  and  cooled  before  use.  The 
extraction  apparatus  was  also  sterilised  between  runs  and 
the  hands  of  the  operators  were  kept  thoroughly  clean. 
Juice  sampling  was  carried  out  at  24-hour  periods. 
Sometimes  no  tasters  were  employed. 

EXPERIMENT.AL  RESULTS 

Effects  of  Methods  of  Extraction 

Bitterness. — The  effect  of  the  method  of  extraction  on 
the  development  of  the  bitter  taste  has  been  discussed  in 
detail  in  a  previous  paper  and  the  work  here  has  con¬ 
firmed  the  previous  results.  When  under-ripe  fruit  was 
used  a  pronounced  bitter  taste  developed  with  those 
methods  of  extraction  which  included  particles  of  the 
segment  walls  and  albedo  with  the  juice.  When  fully 
mature  fruit  was  used  this  was  less  noticeable,  but  with 


juice  extracted  by  the  reamer  method  some  bitterness 
developed  after  a  holding  period  of  two  to  four  days, 
depending  on  temperature.  The  cup-type  press  used  on 
peeled  fruit  was  slightly  superior  to  the  worm  type, 
though  when  freshly  extracted  juice  was  tested  the  juice 
from  the  latter  method  of  extraction  was  preferred  by  a 
slight  majority,  probably  due  to  the  fact  that  most  people 
are  used  to  having  a  considerable  amount  of  suspended 
material  in  the  juice.  On  juice  stored  more  than  two  or 
three  days  the  preference  was  for  the  juice  from  the  cup- 
type  press.  In  making  these  comparisons  it  was  neces¬ 
sary  to  eliminate  the  juice  from  unpeeled  fruit  extracted 
on  the  cup-type  press  due  to  the  coverage  of  other 
flavours  by  the  orange  oil  present  in  the  juice.  Juice 
extracted  from  peeled,  mature  fruit  on  the  cup-type  press 
kept  at  32°  F.  for  one  week  or  more  without  material 
change,  while  at  42°  and  48°  F.  some  deterioration  in 
quality  was  noticeable  after  three  days. 

Terpenous  Flavours. — In  studying  the  methods  of  ex¬ 
traction  the  question  of  oil  content  played  an  important 
part,  much  more  so  than  was  the  case  with  studies  on 
frozen  juice  where  changes  in  chemical  composition  were 
greatly  retarded  by  freezing.  The  cup-type  press  when 
used  on  unpeeled  fruit  yields  a  juice  having  a  marked 
amount  of  oily  rind  extract.  In  cool-stored  juice  this 
resulted  in  the  development  of  a  marked  terpenous  flavour 
in  two  or  three  days.  This  is  probably  as  much  the 
result  of  the  inclusion  of  other  materials  from  the  rind 
with  the  oil  as  from  the  oil  itself.  The  results  of  the 
work  showed  clearly  that  such  inclusions  caused  the  de¬ 
velopment  of  tastes  that  would  cause  the  juice  to  be  un¬ 
saleable  after  two  or  three  days.  The  general  assumption 
of  many  workers  has  been  that  the  inclusion  of  the  oil 
was  necessary  to  give  a  typical  orange  flavour  and  in 
order  to  settle  the  question  of  preference  a  tasting  test 
was  given  to, no  people  not  connected  with  the  research 
work.  The  juices  tested  had  received  various  gas  treat¬ 
ments,  all  duplicated  on  practically  oil-free  juice  and 
juice  with  a  small  amount  of  oil.  Eighty-six  preferred 
the  oil-free  juice,  18  the  juice  having  a  slight  amount  of 
oil,  and  6  were  inconsistent  in  their  opinions,  a  distinct 
majority  in  favour  of  oil-free  juice. 

Deaeration  and  Gas  Treatment 

While  deaerated  juice  has  shown  somewhat  better 
keeping  quality  than  has  untreated  juice,  this  effect  has 
not  been  found  as  important  as  is  usually  supposed.  The 
effect  of  removing  the  air  from  the  juice  was  sufficient, 
however,  to  justify  this  as  a  standard  practice,  and  ex¬ 
periments  were  carried  out  in  which  deaerating  without 
gas  treatment  was  compared  with  treatments  with  carbon 
dioxide  and  nitrogen  following  deaeration.  The  gas 
treatments  gave  slightly  better  keeping  quality  than  de¬ 
aeration  alone,  though  the  difference  was  not  great.  In 
some  experiments  the  use  of  nitrogen  gave  a  slightly 
musty  flavour  to  the  juice  after  two  to  four  days’  storage 
and  was  generally  considered  by  the  better  qualified 
tasters  as  inferior  to  carbon  dioxide  treated  juice.  This 
musty  flavour  may  have  been  due  to  impurities  in  the 
nitrogen  as  suggested  by  Joslyn  (1934),  as,  in  all  the  ex¬ 
periments,  nitrogen  was  used  directly  from  the  cylinder. 
Carbon  dioxide  had  the  advantage  of  covering  up  slightly 
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the  off-tastes  that  might  develop,  th’<^  being  particularly 
true  of  juices  containing  slight  amounts  of  oil  and  tend¬ 
ing  to  develop  the  typical  terpenous  flavour.  Tests  in 
which  the  nitrogen  and  carbon  dio.xide  treatments  were 
compared  by  submission  to  a  large  number  of  tasters 
showed  about  an  equal  division  of  opinion,  all  of  these 
tests  being  carried  on  with  juice  free  from  oily  rind  ex¬ 
tract.  It  was  feared  that  the  slight  though  almost  im¬ 
perceptible  carbonation  might  be  disliked,  but  in  a  series 
of  tests  in  which  no  people  were  used  58  showed  a 
preference  for  the  carbon  dioxide  treated  juice,  22  pre¬ 
ferred  the  untreated,  and  30  were  inconsistent  or  indif¬ 
ferent  in  their  opinions.  These  tests  were  run  after  a 
72-hours’  storage  period  and  were  duplicated  with  juice 
containing  a  slight  amount  of  oil,  with  almost  duplicate 
results.  As  a  result  we  would  be  inclined  to  favour  the 
use  of  carbon  dioxide  over  nitrogen  though  the  margin 
of  difference  is  not  great. 

Micro-organism  Studies 

In  the  earlier  experiments  some  difficulty  was  experi¬ 
enced  with  fermentation  at  the  higher  temperatures  due 
to  yeast,  and  a  sliminess  at  the  lower  temperature  due  to 
bacterial  action.  In  these  experiments  none  of  the  uten¬ 
sils  had  been  sterilised  and  no  particular  precautions  had 
been  taken.  A  few  studies  showed  very  high  initial 
micro-organism  counts,  but  with  storage  at  32°  F.  there 
was  a  steady  downward  trend  in  the  counts  during  the 
7-day  observation  period.  At  42°  F.  the  trend  was 
downward  for  72  hours  and  then  slowly  upward;  at 
48°  F.  there  was  a  slow  rise  within  very  reasonable  limits 
for  72  hours  and  then  a  rapid  rise,  and  at  54°  F.  the 
rapid  rise  started  after  48  hours.  The  juice  studied  in 
these  experiments  was  not  gas  treated,  but  in  a  supple¬ 
mentary  experiment  in  which  the  initial  counts  were 
very  high,  very  slightly  carbonated  juice  showed  a  pro¬ 
nounced  decrease  in  the  counts  for  the  7-day  interval, 
even  at  48°  F. 

In  a  set  of  succeeding  experiments  the  precautions 


reported  under  sanitation  were  practised  and  the  initial 
counts  fell  to  extremely  low  figures,  never  being  above 
1,000  per  c.c.  In  these,  as  in  earlier  experiments,  there 
was  a  downward  trend  in  counts  over  a  one-week  period 
at  both  32°  and  37°  F.  (Table  I),  and  a  few  extra  bottles 
of  juice  left  in  storage  for  several  weeks  at  these  tem¬ 
peratures  showed  no  later  rise  in  micro-organism  counts. 
As  far  as  the  development  of  micro-organisms  is  con¬ 
cerned,  a  temperature  of  32°  F.  apparently  ensures 
against  increases  for  indefinite  periods,  whereas  tempera¬ 
tures  between  40°  and  50°  F.  hold  micro-organism  de¬ 
velopment  within  reasonable  limits  for  at  least  72  hours. 

Effect  of  Storage  T  emperatures  in  General 

The  effect  of  the  storage  temperature  has  been  touched 
on  in  all  of  the  preceding  sections.  It  is  obvious  that 
the  lower  the  temperature  down  to  the  point  where  the 
juice  will  .freeze,  the  better  the  holding  capacity  of  the 
product.  With  proper  fruit,  methods  of  extraction  and 
sanitation,  juices  have  been  held  for  weeks  at  32°  F. 
without  the  development  of  tastes  that  would  sharply 
distinguish  them  from  fresh  juice  and  with  actual  re¬ 
ductions  in  the  micro-organism  counts.  Almost  as  good 
results  were  obtained  at  37°  F.,  but  at  42°  F.  the  life  of 
the  juice  was  greatly  curtailed  though  the  keeping  quality 
was  still  superior  to  that  of  milk  at  the  same  tempera¬ 
tures.  At  still  higher  temperatures  the  life  of  the  product 
was  further  reduced.  In  general,  it  may  be  said  that, 
for  temperatures  below  50°  F.,  72  hours  can  be  con¬ 
sidered  a  safe  period  of  storage  and  handling. 

Discussion 

In  accordance  with  the  above,  a  milk  distributing  com¬ 
pany  in  a  large  city  could  establish  a  juice  extraction  and 
processing  plant  operating  according  to  the  best  prin¬ 
ciples  and  market  fresh  orange  juice  that  would  be  highly 
acceptable  to  the  public.  The  juice  could  be  prepared 

{Continued  on  page  85.) 


T.AHLK  I. 


Tyimc.vl 

Micko-Orgaxism 

CoUXTS  ox 

Stork  1) 

Oranok  JricK. 

Start. 

24  hours. 

48  hours. 

72  hours. 

()6  hours.  1 

[  20  hours. 

144  hours. 

I  u'Ci'k. 

32°  F. 

(  Fungi 

0 

0 

0 

0 

100 

0 

0 

30 

1 

1  Hact.* 

^CX) 

130 

500 

2,8cX) 

150 

^00 

KX) 

0 

Vacuumised,  no  I  37°  F. 

(  Fungi 

0 

0 

0 

0 

0 

0 

0 

0 

gas  treatment  1 

1  Hact. 

300 

400 

7-30 

I, (XX) 

1,500 

500 

30 

400 

Room 

(  Fungi 

0 

0 

5CX) 

0 

0 

0 

— 

— 

'  Temp. 

1  Bact. 

3tx) 

250,000 

1 50,000 

200,000 

6,(X)o,ooo 

(;,(xx),ocx) 

— 

— 

j  3-°  f  • 

1  Fungi 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1  Hact. 

5.30 

1,500 

5,100 

250 

200 

200 

50 

30 

Vacuumised  plus  1  37°  F. 

1  Fungi 

0 

0 

0 

0 

0 

0 

0 

0 

CO2  treatment  1 

1  Bact. 

5.30 

3,000 

3.300 

3.000 

1 ,000 

100 

300 

1  Room 

(  Fungi 

0 

0 

0 

100 

5,000 

0 

— 

— 

Temp. 

1  Bact. 

330 

5,000 

200,000 

550,(xx) 

6,ocx) 

5,000 

— 

— 

1  32°  F. 

(  Fungi 

0 

0 

0 

ICX) 

0 

30 

0 

0 

1 

>  Bact. 

300 

6,500 

30 

fK)0 

2,000 

200 

30 

0 

Vacuumised  plus  1  37°  F. 

)  Fungi 

0 

0 

0 

0 

0 

0 

0 

0 

\2  treatment  | 

1  Bact. 

300 

400 

4,000 

5,CK)0 

1,500 

1,000 

2.30 

too 

Room 

,  Fungi 

0 

0 

0 

0 

0 

0 

_ 

.  Temp. 

\  Bact. 

300 

80,000 

175,000 

750,000 

3,(X)o 

1,000,000 

— 

— 

This  includes  both  bacteria  and  yeasts.  At  the  lower  temperatures  most  of  the  organisms  were  bacteria,  but  the  large 
counts  at  the  higher  temperatures  consisted  mostly  of  yeasts. 
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Food  Manufacture 


THE  TRAINING  OF  THE  FOOD 


I'Ve  ,5«'f  tie  first  part  of  Dr.  Cronshaw' s  paper  wkiek 
was  presented  to  the  Food  Group  of  the  Society  oj 
Chemical  Industry  at  the  London  School  of  Hygiene 
and  Tropical  Medicine  on  Fehruary  1 3. 

The  author  s  7'iews  are  largely  based  on  his  experience 
as  a  Uni-oersity  Professor,  and,  later,  as  Principal  of 
a  Technical  Institute  cohere  he  built  up  successful 
courses  of  instruction  for  the  local  meat  packing  indus¬ 
try.  .Added  to  this  is  the  experience  gained  in  industry 
and  as  Editor  of  Fool)  Manoi'A<  TURK. 


TECHNOLOGIST 

By 

H.  B.  Cronshaw,  B.A.,  Ph.D.,  A.I.C. 


THE  OBJECT  of  this  paper  is  to  call  attention  to  the 
lack  of  any  facilities  for  obtaining  organised  instruction 
in  the  scientific  principles  of  food  technology,  either  at 
the  Universities  or  at  other  institutions  of  similar  standing. 

Recent  enquiries  for  any  such  instruction  at  thirty 
University  colleges  and  twenty-eight  technical  institutes 
have  given  negative  results.  The  nearest  approach  to 
the  ideal  in  view  is  the  course  in  Foodstuffs  in  the  De¬ 
partment  of  Applied  Chemistr}’  at  the  Manchester  Col¬ 
lege  of  Technology.  Similar  enquiries  have  been  made 
abroad — in  America  and  Germany,  for  example. 

It  is  hoped  that  in  this  paper  a  strong  case  will  be 
made  out  for  the  desirability  of  establishing  a  post¬ 
graduate  or  similar  department  of  food  technology  at 
one  or  more  of  the  centres  of  higher  education  on  lines 
resembling  those  which  have  been  found  successful  in 
the  case  of  other  departments  of  technology,  such  as 
fuel,  metallurgy,  mining,  petroleum,  glass,  and  potteiy\ 

The  main  function  of  such  a  department  would  be  to 
provide  post-graduate  courses  in  the  technology  of  food¬ 
stuffs,  open  to  students  who  have  attained  the  degree 
standard  in  the  basic  sciences  of  chemistry  and  biology. 
Too  much  stress  cannot  be  laid  on  the  necessity  for  a 
thoroughly  sound  training  in  the  basic  sciences  before  the 
student  proceeds  to  a  post-graduate  course. 

An  additional  function  of  such  a  centre  might  be  to 
provide  facilities  for  carrying  out  research  work. 

Essentially,  food  technology',  in  the  broad  sense  of 
the  term,  is  regarded  as  a  branch  of  applied  biochemistry, 
and  is  therefore  founded  upon  the  basic  sciences  of 
chemistry  and  biology.  The  former  includes  an  ad¬ 
vanced  knowledge,  up  to  degree  standard,  of  physical 
and  organic  chemistry,  as  well  as  biochemistry  itself, 
while  the  latter  embraces  the  principles  of  general  bio¬ 
logy  (and,  in  some  cases,  a  specialised  knowledge  of 
either  botany  or  zoology)  together  with  a  good  training 
in  bacteriology  and  mycology'. 

The  post-graduate  syllabus  is  one  over  which  there 
is  likely  to  be  some  difference  of  opinion.  The  view 
taken  here  is  that  it  might  embrace  the  following: 

Outlines  of  food  manufacture. 

Scientific  principles  of  food  preservation. 

Scientific  principles  of  baking  and  confectionery. 

Food  analysis. 

Industrial  hygiene,  public  health,  and  nutrition. 

The  second  and  third  subjects  noted  above  are  in¬ 
tended  to  include  a  scientific  study  of  the  principles 
of  process  operations  such  as  size  reduction,  mixing. 


evaporation,  dry'ing,  sterilisation,  heat  transfer,  pickling, 
curing,  preservation  by  cold  and  by  gas  storage,  and  so 
on.  This  would  necessitate  a  laboratory  equipped  with 
representative  pieces  of  plant  to  enable  the  student  to 
carry  out  experimental  work. 

The  post-graduate  course  would  also  have  to  include 
biochemistry^  and  general  bacteriology’  if  the  pre-graduate 
sy'llabus  makes  no  provision  for  these  subjects.  It  is 
very'  desirable  that  the  student  should  spend  some  time 
in  a  works  engaged  upon  the  manufacture  of  a  wide 
range  of  products,  and  it  is  a  good  plan  to  arrange  for 
special  lectures  to  be  given  by'  representatives  of  the  in¬ 
dustry  and  by’  members  of  research  stations  at  intervals 
throughout  the  session. 

It  is  considered  that  some  such  scheme  of  training  as 
outlined  above  is  required  to  meet  modern  conditions  in 
the  food  industry’.  Hitherto  the  industry  has  been 
largely’  provided  with  more  or  less  pure  chemists;  but 
chemistry’  represents  only  a  part  of  the  food  technolo¬ 
gist’s  requirements. 

Thus  the  general  aim  is  to  equip  the  student  with  a 
broad  basis  of  scientific  knowledge  (not  chemistry  alone) 
and  also  to  provide  him  with  a  background  of  experience 
in  the  application  of  this  basic  knowledge  to  the  process 
operations  employed  in  the  preservation  and  manufac¬ 
ture  of  foodstuffs.  In  addition  it  is  necessary  to  give 
instruction  in  the  general  technique  of  the  food  labora¬ 
tory  and  to  acquaint  him  with  the  structure  of  the  in¬ 
dustry’  and  its  relations  to  agriculture,  the  public  health, 
the  nation’s  food  supply,  and  other  relevant  matters. 

So  equipped,  the  student  should  be  in  a  fit  condition 
to  take  up  a  position  in  any  branch  of  the  industry 
which  happens  to  present  itself.  His  general  training  in 
basic  principles  will  enable  him  to  become  quickly  ad¬ 
justed  to  practical  conditions  and  will  provide  a  solid 
foundation  for  subsequent  specialisation.  Furthermore, 
the  work  of  the  research  stations  will  not  lie  beyond  the 
range  of  his  intelligence  and  he  will  thus  serve  as  the 
most  important  means  of  rendering  the  results  of  this 
work  available  to  industry. 

The  Food  Technologist 

In  spite  of  its  ugly  sound,  the  term  “  technologist  ” 
is  probably  the  best  available  label  for  one  who  is 
qualified  to  apply  science  to  industry.  It  signifies  the 
triple  nature  of  his  attainments;  he  must  know  his 
science  and  his  industry,  and  he  must  be  skilled  in  the 
art  of  applying  the  former  to  the  benefit  of  the  latter. 
It  also  serves  to  differentiate  him  from  specialists  such 
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as  chemists,  bacteriologists,  entomologists,  chemical 
engineers,  and  so  forth.  The  technologist  is  a  specialist 
in  a  branch  of  industry,  but  not  necessarily  in  any  one 
branch  of  science.  His  training  must  be  on  a  sufficiently 
broad  basis  to  enable  him  to  utilise  the  data  and  the 
methods  peculiar  to  several  departments  of  science,  and, 
if  necessaIy^  to  co-operate  in  an  intelligent  manner  with 
specialists. 

Hitherto  the  mistake  has  been  made  of  regarding  the 
term  “  food  chemist  ”  as  synonymous  with  that  of  “  food 
technologist  ”.  The  two  should  not  be  confused,  since 
food  technology  embraces  not  chemistry  alone  but  also 
biolog\’  and  bacteriology  as  essential  basic  subjects. 
Most  of  those  who  have  entered  the  industry  have  been 
chemists  pure  and  simple,  and  they  have  subsequently 
had  to  patch  up  their  deficiencies  on  the  biological  side 
in  a  hurried  and  totallj'  inadequate  fashion.  Obviously 
all  this  should  have  been  foreseen  and  provided  for  in 
order  to  avoid  loss  of  valuable  time  and  misdirected 
effort  at  the  most  critical  stage  of  a  man’s  career.  Such 
a  state  of  affairs  indicates  a  serious  defect  in  our  system 
of  technological  training,  and  one  that  is  highly  detri¬ 
mental  to  the  industry,  the  research  stations,  and  the 
individual  concerned.  It  also  indicates  lack  of  appre¬ 
ciation  of  the  position  which  the  technologist  occupies, 
or  should  occupy,  in  the  food  industry. 

The  true  conception  of  the  food  technologist  is  that  of 
one  who  plays  an  essential  and  important  role  in  the 
work  of  feeding  the  nation.  His  sphere  of  influence  merely 
begins  at  the  laboratory  bench;  actuallj^  it  extends  even 
beyond  the  factory,  on  one  side  to  the  farmer  and  on 
the  other  to  the  public  which  consumes  his  products. 
First  and  foremost  he  is  the  pivot  on  which  the  whole 
organisation  of  production  turns.  He  is  responsible 
above  all  for  the  quality  of  the  products  which  enter 
the  factory  and  pass  out  of  it  to  the  consumer — respon¬ 
sible,  therefore,  not  only  to  the  manufacturer  but  also  to 
the  community.  One  should  keep  in  mind  the  fact  that 
he  is  producing,  not  bricks  or  iron,  but  something  which 
is  meant  for  food  and  upon  which  the  health  and  welfare 
of  innumerable  people  are  largely  dependent.  One  defec¬ 
tive  product  may  wreck  his  career  and  may  bring  his 
firm  to  the  verge  of  ruin.  On  the  other  side  is  the  farmer 
who  supplies  the  raw  materials  for  the  factory.  The 
technologist  is  deeply  interested  in  these  materials — in 
their  quality  and  consequently  in  the  manner  in  which 
they  are  produced  on  the  land.  This  adds  another  re¬ 
sponsibility  and  imposes  upon  him  the  necessity*  for  in¬ 
telligent  co-operation  with  agricultural  pursuits. 

There  are  other  directions,  too,  in  which  his  intelligent 
co-operation  is  frequently  required  as,  for  instance,  with 
the  engineer,  the  public  health  officials,  the  advertising 
man,  the  costing  clerk,  and,  in  some  cases,  with  the 
medical  practitioner.  His  interests  range  over  broad 
questions  of  national  diet  and  nutrition,  food  publicity 
and  labelling,  standardisation  and  regulations,  factor^’ 
hygiene  and  layout,  storage  and  transport,  and  many 
others.  Of  course,  he  may,  either  from  deliberate  choice 
or  by  force  of  circumstances,  become  a  specialist  for  a 
part  or  the  whole  of  his  life,  possibly  in  bacteriolog}’, 
food  analysis,  plant  breeding,  or  some  department  of 
pure  or  applied  research,  but  this  will  not  obviate  the 


necessity  for  the  broad,  technological  background  which 
can  only  be  acquired  by  some  such  system  of  training 
as  is  advocated  in  this  paper. 

It  cannot  be  too  strongly  emphasised  that  the  tech¬ 
nologist  is  primarily  concerned  with  the  quality  of  pre- 
serv’ed  and  manufactured  foodstuffs.  He  watches  and 
controls  each  step  in  the  chain  of  operations  from  farmer 
to  consumer.  His  methods  are  those  of  chemical  analysis, 
physical  tests,  bacteriological  tests,  and  biological  assays, 
and  the  laboratory  is  thus  at  the  centre  of  his  operations. 
He  has  to  satisfy  the  health  officials  that  his  products 
contain  nothing  of  a  detrimental  nature,  and,  at  the 
same  time,  the  public  expects  them  to  be  attractive  in 
flavour,  colour,  and  “  eating  qualities  ”,  and,  in  these 
relatively  enlightened  days,  to  possess  vitamins,  mineral 
salts,  and  other  special  virtues.  In  the  case  of  infant 
foods,  “diabetic  ”  foods,  breakfast  foods,  etc.,  the  nutri¬ 
tional  aspect  becomes  increasingly  important. 

Moreover,  he  is  almost  certain  to  be  well  occupied  in 
developing  new  products,  in  improving  old  ones,  in 
testing  and  trying  out  flavours,  colours,  and  a  variety 
of  other  materials,  including  wrapping  materials,  con¬ 
tainers,  adhesives,  and  so  forth,  as  well  as  in  keeping 
abreast  of  the  enormous  output  of  scientific  and  technical 
literature.  In  some  instances  the  technologist  may  be 
called  upon  to  supervise  feeding  experiments  on,  for 
example,  pigs  intended  for  bacon  curing,  or  to  partici¬ 
pate  in  plant  or  animal  breeding  experiments  with  the 
object  of  modifying  the  product  in  accordance  with 
factory  requirements.  Then,  again,  there  is  frequently  the 
question  of  insect  pests,  moulds,  and  other  destructive 
agents  in  both  field  and  factory  to  be  considered,  involv¬ 
ing,  possibly,  the  fumigation  of  a  flour  mill  or  a  storage 
place  for  fruit,  cocoa  beans,  or  some  other  material. 

Finally,  mention  may  be  made  of  other  duties  which 
certainly  come  within  his  province,  such  as  those  of 
ensuring  hygienic  conditions  in  the  factor}’  and  of  dealing 
with  waste  products,  both  of  which  are  essentially  bac¬ 
teriological  problems.  There  is  always  the  possibility  of 
converting  waste  into  valuable  by-products  as  happened 
in  the  early  days  of  meat  packing,  giving  rise  to  the 
saying  that  “  the  chemist  entered  the  meat  packing  plant 
through  the  back  door”. 

It  is  obvious,  therefore,  that  if  the  food  technologist 
is  to  discharge  this  multiplicity  of  duties  so  as  to  bring 
credit  upon  himself  and  upon  the  industry  which  he 
seiA^es,  he  must  not  only  have  a  knowledge  of  the  basic 
sciences  involved — namely,  biochemistry,  biology,  and 
bacteriology — but  the  standard  of  this  knowledge  must 
be  a  high  one;  it  must,  in  fact,  be  such  as  can  only  be 
reached  at  the  university  or  equivalent  institutions.  As 
the  matter  stands  at  present,  anyone  may  call  himself  a 
food  technologist,  and  the  industry  will  probably  accept 
him  at  his  own  valuation,  which  may  or  may  not  be 
justified  by  results.  The  industr}^  is  at  present  forced  to 
take  the  risk  and  to  apply  the  haphazard,  and  possibly 
costly,  method  of  trial  and  error.  There  is  no  standard 
and  there  is  no  measure  of  proficiency.  It  is  therefore 
in  the  interests  of  the  industr}’  that  such  a  standard 
should  be  provided  and  this  is  best  done  by  prescribing  a 
suitable  course  of  training. 

{To  be  continued.) 
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VIEWS  on 

TRAINING  the 

FOOD  TECHNOLOGIST 

CORRESPONDENCE 

S5r  Frank  Smith,  K.C.B.,  D.Sc.,  LL.D., 

Sec.  R.S.,  Secretary  of  the  Department  of  Scientific 
and  Industrial  Research. 

“  Your  very  able  paper  provides  both  the  stimulus  and  the 
material  for  a  lonj<thy  discussion,  and  I  must  confine  myself 
to  one  or  two  remarks  which  1  hope  may  be  suggestive,  and 
thus  serve  your  purpose  in  so  kindly  inviting  me  to  com¬ 
ment  on  it. 

“  I  entirely  accept  your  main  thesis,  that  it  is  desirable 
that  provision  should  be  made  in  the  Universities  for  special 
post-graduate  training  in  ‘  food  technology  ’  (though  I 
should  prefer  to  call  it  ‘  food  science  ’),  and  that  unless  the 
‘  technologist  ’  has  had  a  really  adequate  training  he  will 
fail  in  his  primary  task  of  providing  the  bridge  between 
science  and  the  food  industrv. 

“  If,  as  you  propose  and  I  agree,  the  post-graduate  course 
should  be  a  University  one,  it  follows,  I  think,  that  it  could 
not  be  set  solely  against  an  industrial  background,  but 
would  need  to  include  the  broader  aspects  of  the  subject. 
What  I  have  in  mind  is  an  honours  degree  course  in  pure 
science,  according  to  the  individual’s  special  abilities  and 
inclinations,  followed  by  a  jxjst-graduate  course,  having 
three  broad  aims  ;  First,  the  general  biology  of  food,  from 
synthesis  by  the  plant  to  human  nutrition  ;  secondly,  the  be¬ 
haviour  and  properties  of  foodstuffs  aj)proached  from  the 
point  of  view  of  general  jjrincijdes  rather  than  commodities ; 
and,  thirdly,  an  outline  of  the  technical  processes  of  storage, 
processing,  and  manufacture.  I  should  not  myself  be  dis- 
|)Osed  to  encourage  definite  technological  training,  even  at 
the  post-graduate  stage;  that,  to  my  mind,  is  best  acquired 
in  the  industry  itself. 

“  It  might  be  of  interest  to  the  meeting  to  know  that 
during  the  last  two  years  the  lectures  descril)ed  on  the  en¬ 
closed  list  have  been  given  at  the  Low  Temperature  Re¬ 
search  Station,  Cambridge,  by  members  of  the  staff  and 
others,  under  the  general  title  of  ‘  Lectures  on  Certain 
I’roblems  Related  to  the  Biology  and  Chemistry  of  Food 
Preservation  ’. 

“  'I'o  return  to  the  question  of  the  availability  of  the 
results  of  research  for  teaching  purposes,  the  fact  that  the 
results  obtained  by  Research  Associations  are  not  all  pub¬ 
lished  does  not  imply  that  they  cannot  and  are  failing  to 
play  their  part  in  promoting  higher  technical  education,  nor 
does  it  follow  in  fact  that  the  publication  of  the  latest 
results  is  essential  to  that  end.  Research  Associations  have 
in  fart  occasion  more  than  most  Research  Organisations  to 
realise  the  need  for  higher  technical  education.  The  in¬ 
filtration  of  scientifically  equipped  men  into  industry  facili¬ 
tates  that  close  liaison  between  them  and  the  firms,  and  the 
ready  appreciation  by  the  firms  of  the  research  results, 
which  is  a  condition  of  their  existence. 

“  Particularly  does  this  apply  in  industries  of  the  older  type 
which  have  had  no  scientific  basis.  It  is  not  surprising  there¬ 
fore  to  find  that  a  number  of  Associations  are  in  fact  taking 
an  active  part  in  promoting  education  in  industry.  A  recent 
and  prominent  example  is  provided  by  the  Cast  Iron  Re¬ 
search  Association,  which  has  taken  the  initiative  in  the 
establishment  of  a  school  for  higher  foundry  education, 
which  it  is  hoped  will  be  launched  in  October  next,  in  which 
promising  young  men  in  industry  may  receive  scientific 


The  following  is  a  summary  of  the 
various  opinions  which  have  been 
expressed  by  correspondence  and 
during  the  discussion  which  followed 
the  presentation  of  Dr.  H.  B. 
Cronshaw’s  paper  to  the  Food 
Group  of  the  Society  of  Chemical 
Industry  on  the  1  3th  February. 


training.  Promises  of  support  for  this  venture  have  been 
recently  received  from  other  co-operative  Research  Organisa¬ 
tions  concerned  with  foundry  problems.  And  again.  Textile 
Research  Associations  are  actively  co-operating  in  educa¬ 
tional  work.  Others  might  be  mentioned.  Research 
.\ssociations  are  playing  a  part  in  another  way,  for  it 
frequently  happens  that  men  who  have  spent  some  time  as 
workers  in  their  laboratories  leave  to  take  posts  in  industry 
— a  movement  which  is  not  discouraged  by  Associations, 
even  though  it  may  lead  to  some  dislocation  of  their  pro¬ 
grammes,  but  they  recognise  that  the  tendency  is  a  healthy 
one  and  makes  for  the  good  of  the  industry  as  a  whole.” 

T.  Moran,  D.Sc.,  Ph.I).,  Low  Temperature  Research 
■Station.  Cambridge. 

‘‘  I  have  never  worked  in  a  food  factory,  so  therefore  I 
am  rather  hazy  about  the  duties  of  a  food  technologist.  At 
the  same  time  I  can’t  help  feeling  that  Dr.  Cronshaw  has 
over-stated  his  case.  Is  this  extensive  post-graduate  train¬ 
ing  really  necessary,  shall  I  say,  in  the  majority  of  cases? 
.\s  I  know  it  the  food  industry  is  made  up  of  specialists — 
specialists  in  the  technique  they  use  or  the  material  they 
handle.  I  would  have  thought  that  given  an  adequate 
training  in  chemistry  and  biology  and  biochemistry  a  man 
should  be  ready  to  specialise  in  any  branch  of  the  food 
industry. 

“  Incidentally  1  most  certainly  agree  that  a  chemical  train¬ 
ing  alone  is  not  sufficient.  At  the  same  time  a  trailing  in 
physical  chemistry  is  of  first  importance  since  most  problems 
in  food  science  must  be  dealt  with  in  a  quantitative  fashion. 

”  .\  study  of  the  regulations  for  the  Natuml  Sciences 
Tripos  at  Cambridge  will  show  that  most  (all  ?)  of  the  basic 
knowledge  necessary  for  a  food  technologist  is  covered  bv 
this  course.  With  this  training  I  feel  that  a  man  would 
Ije  ready  to  specialise,  and  depending  on  his  job,  be  it  meat, 
milk,  brewing,  storage  and  transport,  etc.,  let  him  then  go 
to  the  appropriate  centre  for  such  specialised  training  and 
research.” 


We  may  lake  it  as  firmly  established  that  the  training  in 
basic  sciences  should  be  up  to  University  degree  standard. 
In  the  paper  it  did  not  appear  to  be  necessary  to  enlarge 
upon  this  essential  point  as  it  is  one  7vith  7vhich  most  people 
ivill  agree. 

I  am  glad  that  Dr.  Moran  has  raised  so  vital  a  question 
vehen  he  asks:  “  Is  the  post-graduate  course  really  neces¬ 
sary?”  I  am  not,  of  course,  going  to  say  that  it  is  abso¬ 
lutely  essential,  but  most  of  my  paper  was  intended  to  show 
that  a  post-graduate  course  is  a  very  great  advantage  to 
both  student  and  industry.  IT/iy  should  food  be  an  excep¬ 
tion  to  a  rule  71'hich  has  been  of  enormous  benefit  in  prac¬ 
tically  every  other  branch  of  industry?  I  have  discussed 
this  point  in  the  paper,  and  Mr.  Bennion  has  also  supplied 
an  ansiver.  But,  apart  from  this,  the  post-graduate  course 
constitutes  a  very  necessary  transitional  stage  (or  a  ”  bridge  ”, 
as  .Sir  Frank  .Smith  puts  it)  in  the  passage  from  school  to 
industry.  Without  it  the  change  over  would  be  too  abrupt 
and  drastic.  In  some  cases  the  shock  is  so  great  that  the 
student  takes  years  to  recover;  sometimes  he  retreats  perma¬ 
nently  into  the  laboratory.  It  enables  him  to  get  the 
proper  perspective ;  to  adjust  or  orientate  himself  t07vards  an 
entirely  ne-w  set  of  conditions.  There  is  just  as  much  neces- 
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sity  for  Hiis  trousHioiial  stu^e  as  there  is  in  steftpiug  up 
from  laboratory  apparatus  to  loorks  plant.  It  supplies  him 
with  a  broad  technological  basis,  which  is  just  as  important 
as  a  broad  basis  of  scientific  htHnoledfie,  and  in  this  7oay 
checks  premature  specialisation.  So  equipped,  the  student 
has  greater  freedom  of  choice  as  regards  appointments,  be¬ 
cause  the  iu)idamentats  of  processing  operations  which  he  has 
studied  in  the  post-graduate  course  and  the  semi-large  plant 
which  he  has  handled  are  common  to  most  branches  of  the 
food  and  also  other  related  branches  of  industry.  Ilis  field 
is  thereby  considerably  widened  and  his  self-confidence  is 
correspondingly  increased.  lie  is  saved  the  ignomitiy  a}id 
embarrassment  of  being  a  “  fish  out  of  water  ” — of  feeling 
helpless  in  u  highly  critical  atmosphere.  Moreover,  there  is 
the  manufacturer’s  point  of  I'iew.  lie  expects  to  get  sonie- 
one  who  will,  within  reaso)i,  be  of  so)ne  immediate  use  on 
the  works.  Indeed,  he  usually  advertises  for  a  chemist 

”  who  has  had  some  experience  in - ”  One  might  safely 

predict  that  if  a  supply  of  food  technolofiists  (as  distinct 
from  pure  chemists)  were  available,  the  demand  for  such 
men  would  go  up  by  leaps  and  bounds.  (.See  also  Mr.  Hates’ 
letter.) 

E.  \\  Bates,  M.A.,  Principal  of  Hull  reclinical  College. 

“  I  have  read  ytuir  advance  paper  on  the  training  of  the 
food  technologist  with  ctire  and  interest. 

“  So  far  as  1  ctin  underst.ind  it,  your  .'liin  is  to  train  a 
body  of  resean  h  cluMiiists  who  ;ire  capable  of  acting  ,as 
directive  agents  either  in  research  laboratories  or  in  charge 
of  the  research  departments  of  large  linns  engaged  in  the 
maniifactuia  or  distribution  of  foodstuffs,  and,  if  this  is  the 
case,  1  Inive  no  criticisms  to  e.vteml  either  on  your  views  or 
on  the  outline  syll.ibus  you  lay  down  for  a  post-gradu;ite 
c*)urse. 

“  riiere  is,  however,  the  |K>int  that  ;i  considerable  propor- 
tit)n  of  the  jHisons  so  traint'd  would  fail  to  i)rove  their 
utility  to  the  industritil  linn  by  re.ison  of  their  in.ibility  to 
translate  into  actujil  prtictice  the  suggestions  laid  down. 

“  We  h.indle  this  same  problem  in  Hull,  which  is  con¬ 
cerned  with  lh)ur  ;md  rice  milling,  oil  nuinufacture,  fisheries, 
;md  tigricidtural  produce.  The  highly-trained  research 
ihemist  wlu)  is  engaged  in  local  industry  is  chosen  :is  a  hit- 
or-miss  proposition.  His  academic  qiudilications  are  always 
good,  but  whether  he  will  prove  ;ible  to  ‘  get  over  ’  his 
ideas  and  to  convirt  the  foremen  and  the  rank  and  lile  can 
only  be  ascertained  in  actual  exiterience.  I  he  great  dilii- 
culty  is  to  translate  test-tube  methods  or  small-scale  opera¬ 
tions  into  the  large-sc;de  oper.ition  rec|uired  for  successful 
business. 

“  In  one  direction  I  ap|)ear  to  disagree  with  your  views. 
Food  technology  1  take  to  be  concerned  mainly  with  chemii  al 
engineering,  which  is  neither  engineering  nor  chemistry. 

“  The  j)roblem  of  the  technical  college  is  different  from  the 
one  \(»u  enunciiite.  We  have  to  deal  with  the  rank  and  file 
who  need  information  putting  over  to  them  in  less  technical 
language  and  with  some  due  relation  to  the  way  in  which 
the  factory  or  the  farm  or  the  workshop  has  to  i)e  run.  It 
by  no  means  follows  that  a  process  which  is  successfid  in 
the  lab(jr;itory  can  be  easily  or  successfully  jip])lied  on  the 
big  scale.  Particularly  it  is  difiicult  to  m.ake  clear  to  the 
rank  ;md  file  of  the  workers  why  a  |)rocess  hits  to  be 
carried  out  in  a  sjK'cified  manner  and  what  relation  it  has 
to  the  whole  work  of  the  kictory. 

“  .\s  I  see  it  at  present  we  have  an  ttbundance  of  literature 
of  a  highly  technical  character  coming  from  rese.trch  staffs, 
but  we  lack  both  the  teachers  to  analyse  and  ajjplv  these* 
results  to  local  conditions,  and  we  have  also  the  difficulty  of 
getting  such  methods  adopted  and  loyally  carried  out  bv 
the  rank  and  file  in  industry. 

“  1  wholly  agree  with  you  that  there  is  need  for  food 
technology  to  be  marked  off  as  a  s|>ecial  branch  and  to  be 
develo|)ed  to  a  far  greater  extent  than  has  hitherto  been 
the  case.” 

Professor  H.  E.  Watson,  Head  of  Department  of  Chemical 
Engineering,  University  of  London. 

‘‘  I  should  like  to  mention  that  I  di.sagree  entirely  with 
your  suggestion  that  a  biochemist,  after  a  short  period  sjient 


in  a  factory,  is  able  to  judge  the  suitability  of  different  tyix's 
of  j)lant  for  some  particular  operation.” 


This  is  a  misunderstanding  of  my  meaning.  It  has  evi¬ 
dently  not  been  made  clear  in  the  paper  that  the  post¬ 
graduate  course  labelled  ”  .'scientific  Trinciples  of  Preserva¬ 
tion ’’-and  of  Baking  and  Confectionery — are  intended  to 
incorporate  the  theoretical  and  practical  study  of  such  pro¬ 
cesses  as  size  reduction  and  grading,  mixing,  evaporation, 
drying,  sterilisation,  heat  transfer,  and  so  on.  Actually  these 
constitute  the  very  foundation  stones  of  factory  processes, 
and  they  must,  therefore,  occupy  a  similar  position  in  the 
post-graduate  studies.  The  student  ^vould  have  to  carry  out 
experimental  work  with  representative  pieces  of  Vijuipment 
such  as  retorts  (of  the  kind  used  in  canning  operations) ; 
size  reduction  mills;  mixers;  curing  and  pickling  vats; 
homogenisers ;  drying  and  baking  ovens;  boiling  pans  for 
sugar,  jam,  etc.;  refrigerated  chambers ;  and  so  forth. 

What  is  implied  in  the  paper  under  the  heading  of 
”  Engineering  ”  is  that  the  ordinary  post-graduate  course 
in  chemical  engineering  cannot,  in  itself,  substitute  the 
schenie  of  training  suggested  above  as  one  likely  to  meet 
the  particular  retiuirements  of  the  food  technologist.  The 
scientific  principles  of  food  preservation  and  manufacture 
demand  for  their  expositio}i  a  course  of  training  which  has 
been  expressly  designed  for  the  purpose,  and  it  is  for  this 
reason,  and  because  of  the  danger  of  confusion  with 
mechanical  and  constructional  engineering,  that  the  coupling 
of  the  word  ”  enginceri)ii^  ”  with  food,  chemist ry ,  or  biology 
has  been  deliberately  avoided,  "hood  /Vucc.s.siug  ”  would 
probably  be  a  better  term. 

Head  of  the  (Chemistry  Department,  Hull  Technical  College. 

”  TIk*  author  is  to  be  congratulated  in  pointing  out  the 
desirability  of  courses  in  Food  Technology.  He  must  realise, 
however,  that  if  th<*se  courses  are  to  be  a  success  the  sup- 
piirt  and  confidence  of  food  manufacturers  is  essential. 
This  can  be  achieved  by  making  the  training  as  |)ractic"d  as 
|)ossible. 

‘‘  'The  propo.sed  exclusit)n  of  Chemical  Engineering  in  a 
subject  of  this  character  is  illogical,  as  the  cpiality  of  manu¬ 
factured  food  iU‘|K'nds  largely  upi)n  the  kind  t)f  plant  em- 
pkyved  and  the  method  by  which  it  is  ct)ntrolled.  Research 
in  food  technology  will  be  regarded  by  manufacturers  as  so 
much  wastt'd  time  unless  the  research  worker  ij;  .•d)le  to 
compile  ,'i  t(‘chnical  report  and  make  practical  suggestions 
as  to  how  his  work  can  be  carried  out  on  a  large  sc:de. 

”  Finally,  it  would  be  jidvisable  to  include  in  the  course 
the  general  principles  of  costing  and  a  working  knowledge 
of  factory  organisation.” 


It  is  not  proposed  to  exclude  Ihe  elements  of  process  opera¬ 
tions.  (See  the  reply  to  Professor  ir(i/.<;<)ii.) 

F.  (.1.  Bullock,  B.Sc.,  F. !.(].,  Public  .Analyst  for  the  City 
of  Leicester. 

“  1  consider  you  have  t)pened  up  a  subject  of  very  great 
importance.  But  alongside  the  need  of  facilities  for  obtaining 
organised  instruction  in  Food  Technology  exists  the  need  of 
some  qualifications  which  shoidd  be  compulsory  for  persons 
wishing  to  engage  themselves  in  some  branch  of  food  manu¬ 
facture.  It  is  necessary  to  give  some  definite  ]>roof  of  pro¬ 
ficiency  before  one  can  ])ractise  medicine,  I'xtr.ict  teeth, 
dispense  poisons,  or  drive  a  car;  but,  at  present,  so  far  as 
I  can  see,  any  amateur,  having  tried  and  failed  at  other 
occupations,  is  o|)en  to  ‘  try  his  hand  ’  at  small-scale  manu¬ 
facture  of  ice-cream,  jams,  sweets,  cakes,  etc.,  without 
any  training  or  qualification  whatever ;  and  in  the  average 
town,  even  if  he  wished  it,  he  would  not  necessarily  find 
Instructional  courses  to  meet  his  requirements. 

”  Degree  men  who  had  subsequently  taken  a  course  in 
Food  Technology  would  make  an  ideal  liaison  for  trans¬ 
lating  the  findings  of  the  research  workers  into  works 
l)ractice. 

‘‘  1  think  the  next  move  rests  with  food  manufacturers, 
and  am  convinced  that  if  a  sufficient  demand  were  demon¬ 
strated  the  Universities  and  colleges  would  rise  to  the 
occasion.” 
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Dr.  E.  H.  (fallow,  I.ow  'reinperalure  Research  Station, 

Cambridge. 

‘‘It  does  seem  essential  that  the  food  technologist  should 
l)e  well  trained  in  fundamentals  and  then  spend  a  year  or 
more  doitig  |)ost-graduate  work.  The  dt'gree  of  diploma 
awartled  for  this  work  would  b(‘  a  very  necessary  hall-mark. 
Men  trained  in  this  wjiy  would  be  of  immediate  value  to 
industry.  1  believe  that  at  ])resent  it  takes  alrout  tim  e  years 
for  a  graduate  to  settle  down  in  the  food  industries.  I  do 
know  that  it  is  impossible  to  j)ersuade  m.iny  firms  to  «-mplo\ 
a  food  technologist  just  because  of  this  lag  period.  If  onlv 
there  were  more  food  technologists  at  our  bacon  factories, 
niy  own  work  would  be  considerably  easier.” 

T.  N.  Morris,  M.A.,  1-ow  Temperature  Research  Station, 

Cambridge. 

‘‘  I  find  Dr.  Croiishaw's  address  suih  a  complete  state¬ 
ment  of  princi|)le  that  there  seems  nothing  to  add  to  it. 
Neither  is  there,  in  my  ojtinion,  anything  to  subtract  from 
it,  and  it  now  remains  to  work  out  tlie  details  of  a  scheme.” 

R.  S.  Potter.  B.Sc.,  A.I.C].,  I'ood  Technologist,  Kardon  s 

X’inegar  Co.,  Ltd.,  Ifirmingham. 

‘‘  I  hope  your  jtaper  will  get  the  sup|>ort  it  deserves. 
Lvery  chemist  connectt-d  with  the  food  industry  must,  at 
some  time  or  other,  have  felt  the  need  of  some  such  train¬ 
ing  as  you  suggest.” 

Sir  Edgar  Jones,  National  Rood  Canning  (Council. 

”  I  think  you  are  opening  up  with  your  grj-at  knowledge 
and  ability  an  im|)ortant  subject  that  is  ripe  for  treatment. 

It  is  my  view  that  the  time  has  come  for  the  I'niversities  to 
add  a  new  Faculty.  They  have  courses  for  degrees  in 
.\|)plied  Science  and  Ivngineering  and  the  haigineering  degree 
leads  to  s|M-cialisation  for  ('oal  Mining,  .Marine  Engineer¬ 
ing,  Electrical  Engineering,  etc.  The  preparation  of  food 
is  ;i  wider  and  more  im|)orlant  activity  in  modern  life  than 
any  other  separati*  activity.  There  ought  therefore  to  lx?  a 
balanced  I'niversity  (ourse,  leading  u|)  to  a  degree  in  I'ood 
Technology,  followed  by  a  ])ost-graduate  course  of  s[)ecialisa- 
tion  in  one  or  other  of  the  s|)ecific  branches. 

‘‘  1  trust  that  your  |)aper  will  help  towards  this  new 
departure  in  l'ni\(;rsity  curricula.” 

II.  V.  Taylor,  O.B.E..  B.Sc.,  A.R.C.S.,  .Ministry  of 
-Agriculture  and  Fisheries. 

”  This  country  can  lx;  ])roud  of  the  fact  that  it  has  long 
had  cour.ses  in  the  fundamental  sciences  upon  which  all 
technology  rests.  In  this  century,  however,  it  was  realised 
th.'it  the  sciences  were  academic  and  that  the  teachers  were 
mainly  concerned  with  their  subject  over  a  wide  field  and 
not  their  intense  apjdic.ation  in  one  special,  narrow  field. 
('onsei|uently,  where  industries  were  concerned,  it  was  soon 
found  that  a  new  type  of  organisation  should  come  into 
being  to  bridge  the  gap  be  tween  fundamental  science  and 
jiractice. 

”  In  fruit  and  vegetable  jerexluction  this  t(X)k  the  form 
of  special  research  stations,  and  the  intensified  a|)|)lication  of 
the  science-s  to  a  few  [)roducts  resulted  in  a  special  technique- 
which  had  neet  jereviemsly  be-e-n  available-.  Hut  before-  the-se- 
u>e-ful  results  cetulel  be-  eibtaine-d  it  was  necessary  for  the 
'eie-ntists  tee  Ix-cexue  te-ehneeleegists  by  conee-ntrated  study  in 
a  narrow  lie-lel. 

‘‘  I  think  it  weeulel  he  eeerre-ct  te)  say  that  the-  same  woulel 
be-  true  e)f  the-  fexed  inelustries.  Preebably  they  weeuld  not  Ix- 
able  to  make  the  fullest  use-  eef  science-,  and  scienee-  wexdel 
ne>l  be  able-  to  assist  fully  the  inelustries,  be-eause-  eef  the  g.'ip 
Ix-twe-en  the-m.  It  weeidd  lx-  ne-cess;iry  te)  have-  scientists 
weerking  in  this  meere  re-stricte-d  field  tee  weerk  out  the  tech- 
ne)le)gy  invol\e-d. 

”  In  the  Horticultur.'il  tielel  the  Re-search  Statieens  and  the 
te-e'hnole)gists  have  bee  n  e  reeite-el,  anel  neew  the  L'niversitv  of 
Reading  quite  recently  cre-ate-d  a  ('hair  of  Heirticulture  anel 
a  Departme-nt  in  which  the  training  of  future  horticultural 
technologists  weiulel  be  deme.  The  analogy  .seems  to  indic'ate- 
that  sooner  e)r  later  one  or  other  e)f  the  Universities  of  this 
eemntry  will  ielentify  itself  with  the  problem  of  food,  anel 


perhaps  create  a  Departme  nt  where  scientists  who  are  re- 
e-eiving  their  ceeurse-s  in  the  fundamental  sciences  ean  be- 
instructed  he)w  to  apply  these  to  the  he-st  advantage  tee  the- 
preeble-ms  conce  rning  foeed  manufaeture. 

‘‘  Pe  rhaps  Dr.  ('re)nshaw’s  illuminating  paper  may  provide 
the  stimulus  fe)r  this  subject  to  reeeive  further  eonside-ration 
by  the;  Unive-rsitie-s  cejnee-rne-d.  ” 

G.  W.  Lacey,  B.Sc..  A.I.CL.  Chemical  Engineer. 

‘‘  Dr.  Cronshaw’s  pajeer  fills  me-  with  amazement  if  ne)t 
alarm.  His  e-omprehe-nsieen  e)f  the-  technical  rc-quireme-nts  of 
the-  gre-at  anel  diversely  ce)mpe)se-d  group  e)f  inelustries  en¬ 
gage-el  in  feeoel  gre)wing,  manufacturing,  anel  preserving  has 
been  admirably  ex[)resse‘d  and  is  unchalle  ngeable.  Hut  the 
fae-t  that  ne)  eerganise-d  technological  training  of  a  scientific 
nature  is  available  is  sufficie  nt  cause  feer  alarm  in  these-  days 
e)f  rapiel  industrial  preegress.  Indee-el  it  se-e-ms  absurel  that 
the  training  of  scientific  wexke-rs  and  te-chnicjil  men  feer  the 
largest  and  meest  importJint  of  all  the  inelustries  affecting  the- 
we-ll-heing  of  eeur  jjeople-  sheeuld  have-  re-ee-ive-d  se)  little- 
attention,  whilst  less  vital  inelustries  have  either  ereated 
facilities  or  taken  advantage;  of  e-.xisting  institutieens  anel 
eerganisatieens. 

”  It  is  im|)erative-  that  seime-thing  sheeulel  be-  elone  in  a 
pie)pe-rlv  eirganise-d  fashieen  tee  trhin  feeexl  techne)le>gists  and, 
as  Dr.  Ureenshaw  tdse)  urges,  te)  link  up  the-  re-sults  of  re*- 
se-arch  we)rk  with  the  m;my  ramificatiexis  eef  the-  inelustrie-s 
concerned.  In  many  other  inelustries  kneew  le  dge  anel  te-ach- 
ing  have-  Ix-e-n  ;iiele-d  by  the  eneleew  ine-nt  e)f  ('hairs  in  e)ur 
l'nive;rsitie-s.  ('e)uld  ne)t  seeme-  of  eeur  fe)e)el  inelustrialists 
affeerd  te)  de)  the-  same? 

”  The-  value  e)f  scienee  applie-el  te)  fexxl  manufacture-  has 
feer  a  leeng  time  be-e-n  re-e'e)gnise-el  by  the-  te-ehnical  |)ublicatie)ns 
■.e-rving  the-  inelustrie-s  anel  in  the-  ceemparative-ly  re-eent  feerma- 
tieen  e)f  the  F'eeeeel  (jre)U|)  e)f  the-  .Sex'ietv  eef  Che-mieal  Inelustrv; 
anel  whilst  much  infeermalieen  has  he-e-n  disse-minate-d  through 
the-se-  ehanne-ls,  ne)t  by  any  means  sufiieie-nt  scie-ntific  eer 
te-e'hnie'al  matte-r  is  or  is  ;dle)We-el  te)  be*  |)ublisheel  feer  the- 
imme-diate-  Ix-ne-tit  e)f  small  as  we-11  .as  barge  ceemme-rcial 
unele-rtakings.  With  the-  establishment  eef  trainee!  foeeel 
te;e-hne)le)gists  in  e-xecutive  peesitions  the  de-mand  for  eeellected 
.-mel  ce)m[)le-te  infeerm.atieen  will  have  te)  be  met.  'There  is 
the-refeere-  ,'un|)le-  ei|)|)e)rtunitv  for  co-eepe-r.ative  e-ffeert  with  ti 
vie-w  te)  impre)ving  this  situatie)n. 

”  Ein.ally,  I  must  say  it  is  ne)t  clear  te)  me-  freem  Dr.  ('reen- 
shaw’s  |)a|)e-r  whether  the-  tr.ainee  wetuld  receive  any  instrue'- 
tie)n  in  e  he-mical  e-ngine-e-ring,  eer  ])erhaps  a  be  tte  r  te  rm  weeulel 
be  ‘  pre)ce-ss  eeperatieen  ’.  'The  meere  eir  le-ss  ae-.aele-micallv 
traine-el  man,  e-ven  theeiigh  he  t.ake-s  .i  peest-graduate  eeeurse- 
in  ap|)lie-el  seie-nce-s,  eefte-n  piexe-eds  .after  initial  se-rviee  in  a 
weerks  l.'dxerateery  te)  se)me  inve-stigatie)n  in  the  works  itself, 
anel  then  bumps  up  .against  kirge‘-sc:de;  eeperations  e)f  plant 
anel  e-quipme-nt  e)f  w  hich  he  has  little-  eer  nee  knowledge,  either 
e)f  he)w  it  weerks  eer  heew  it  was  designe-d  anel  built,  eer  e-ve-n 
e)f  what  me-t.als  eer  m.ate-ri.als  it  is  ceenstructe-el.  'This  is  te)  mv 
minel  the-  gre.'itest  e-mb.irnissment  that  the  University  trainee! 
man  lues  te)  e)ve-rce)me-  when  he-  first  je)ins  issue  with  the  pre)- 
eluctie)n  siele  eef  the-  business  he-  has  entere-el.  Seeme  instruc- 
tiexi  in  the  ge-neral  jerineiples  of  e-ngine*e-ring  design,  with 
eepe-ratieen  eef  pl.'int  een  a  small  scale,  anel  .a  kne)wle-dge  of  the- 
re-sist.ance-  te)  ce)rre)sie)n  eef  metallic  and  eether  structural 
materials  the-re-feere-  se-ems  to  be  essential.  It  also  follows 
frexii  this  that  more*  eeemmunicatieens  by  men  e-X])e-rieneed  in 
the  practical  [eroble-ms  e)f  preeductieen  would  be-  extremelv 
v.aluable.  ” 

I  am  in  entire  agreement  Tvith  Mr.  Lacey  on  the  necessity 
for  including  the  scientific  study  of  “  process  operations  ”  in 
the  post-graduate  course. 

T.  H.  Eairbrother,  M.Sc.,  F.I.G.,  Cereal  Chemist,  Messrs. 

M.acDeeugals  Ltd.,  Leendem. 

‘‘  I  am  in  agreement  with  you  as  to  the  need  for  the  pro¬ 
vision  of  an  adequate  training  for  food  technologists,  but 
there  are  difficulties  in  the  sche-me  which  you  offer !  One 
is  that  the  chemical  student,  on  obtaining  his  degree,  has  no 
idea  of  what  branch  of  industry  he  is  going  to  enter ;  he 
hopes,  often  with  justice,  that  his  broad  scientific  training 
will  en.able  him  to  assimilate  rapidly  the  needs  of  his  joh. 
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1  admit  that  in  my  own  case  an  institute  of  advanced  food 
technology,  with  one  section  devoted  to  the  application  of 
science  (not  just  chemistry)  to  flour  milling,  would  have 
been  very  useful.  I  have  found  that  the  chemist  in  a  flour 
mill  must  be  a  skilled  microscopist,  a  good  physicist,  some¬ 
thing  of  an  engineer,  with  a  little  of  the  publicity  agent  and 
sales  management  thrown  in.  There  ought  to  be  available 
to  him  an  institute  offering  a  rapid  course  of  training  in 
the  microscopy  of  cereals — with  slides  of  wheat,  starch,  etc. 
My  idea  is  to  have  an  Institute  of  Food  Technology  attached 
preferably  to  every  University.  This  should  be  so  staffed  as 
to  be  able  to  offW  post-graduate  training  to  well-qualified 
chemists  in  any  required  branch  of  food  science.  The  food 
industries  themselves  should  be  urged  to  support  such  Insti¬ 
tutes  financially  and  encouraged  to  send  their  chemists  to 
such  courses  as  are  necessary.  I  should  also  like  to  see 
Research  Institutes  in  the  middle  of  the  agricultural  areas 
where  training  of  a  specialised  nature  could  be  given.” 


I  think  that  once  the  industry  sees  the  advantage  of  en¬ 
gaging  properly  trained  men,  the  Institute  of  Food  Tech¬ 
nology  will  not  lack  post-graduate  students,  including  those 
who  have  just  graduated  and  those  who,  as  Mr.  Fairbrother 
suggests,  return  from  industry  for  a  “  refresher  ”  course. 

T.  Crosbie  Walsh,  F. !.(>.,  Consulting  Food  Technologist. 

“If  a  young  man  goes  to  the  trouble  and  expense  of 
taking  post-graduate  courses,  will  he  find  an  outlet  for  his 
knowledge  or  will  he  be  pitchforked  into  a  works  laboratory 
and  told  to  mind  his  own  business?  This  has  been  very 
much  my  experience,  but  if  the  old  order  of  things  has  im¬ 
proved  in  favour  of  more  ample  scope  for  the  chemist,  so 
much  the  better. 

“  The  reproach  has  often  been  hurled  at  the  chemist  that 
he  is  not  industrially  minded.  Obviously,  he  can  hardly  be 
expected  to  be  a  seasoned  industrialist  on  leaving  college. 
Furthermore,  it  is  possible  that  difficulties  may  be  placed 
in  his  way  by  his  emijloyers. 

“  Dr.  Cronshaw’s  suggestion  that  the  student  should 
actually  handle  representative  plant  is  sound,  and  this  should 
come  early  on  in  the  course,  as  this  practical  work  will 
serve  as  a  big  incentive  to  delve  deeper  into  theoretical  con¬ 
siderations.  He  should  have  a  working  knowledge  of  the 
principles  of  evaporation,  heating,  steam  raising,  and  so 
on.  He  should  be  able  to  handle  a  retort  and  also  a  triple¬ 
effect  evaporator.  By  this  means  he  will  be  able  to  select 
plant  intelligently  and  to  avoid  unnecessary  expense  on 
refinements.  He  should  be  able  to  read  a  machine  drawing. 
There  is  no  need  for  him  to  bother  about  questions  of  de¬ 
sign,  but  I  emphatically  think  he  should  be  capable  of 
making  a  selection"  of  the  type  of  plant  he  requires  for  a 
particular  purpose.” 

H.  C.  Moir,  B.Sc.,  F.I.G.,  h'ood  Technologist,  Wm. 
Beattie  Ltd.,  Cdasgow. 

Mr.  Moir  has  found  that  the  elementary  half-course  of 
engineering  and  engineering  drawing  given  in  Glasgow 
I'niversity  to  students  of  Applied  Chemistry  has  been  of  the 
greatest  service  to  him.  A  Food  Technologist  should  be 
able  to  read  a  blue  print  intelligently. 

D.  Humphrey,  B.A.,  B.Sc.,  Director  of  F'ducation,  The 
Polytechnic,  Regent  Street,  London. 

“  I  quite  agree  with  your  remarks  as  to  the  courses  of 
training.  The  preliminary  course  in  chemistry,  physics,  and 
biology  is  an  ideal  one.  We  find,  however,  that  there  is  so 
little  demand  for  instruction  in  foodstuffs  that  it  is  impossible 
to  organise  courses  for  it.” 

Dr.  E.  A.  Fisher,  M.A.,  B.Sc.,  D.Sc.,  F.I.G.,  Director 
of  the  Research  Association  of  British  Flour  Millers. 

“  One  or  two  points  occur  to  me  in  connection  with  your 
paper.  There  is  no  food  industry,  only  a  large  number  of 
entirely  independent,  often  mutually  exclusive  and  sometimes 
mutually  competitive  industries.  This  does  seem  to  me  a 
matter  of  material  concern,  and  it  does  complicate  the  prob¬ 
lem.  It  is  probably  the  cause  of  the  fact  that,  unlike  the 
petroleum  industry,  there  has  been  so  small  a  demand  for 


technical  specialists  from  within  the  food  industries.  More¬ 
over,  the  petroleum  industry,  to  a  great  extent,  provided  the 
money  for  training  the  specialists  required.  The  multiplicity 
of  interests  within  the  food  group  of  industries  would 
militate  against  the  provision  of  the  funds  necessary  to  sup¬ 
ply  the  instruction  you  visualise ;  and  if  the  food  industries 
won’t  provide  the  money,  who  will? 

“  Then,  again,  the  variety  of  technical  processes  is  very 
great.  There  is  little  similarity  between,  say,  the  smoking 
of  haddock  and  the  canning  of  meat,  on  the  one  hand,  and 
the  manufacture  of  chocolate  or  of  Turkish  Delight  on  the 
other.  True,  both  branches  of  industry  rest  on  the  same 
foundation  of  chemistry  and  physics,  plus  biology ;  but  so 
does  the  whole  of  industry.  One  would,  however,  scarcely 
recommend  courses  of  instruction  with  a  view  to  turning 
out  technologists — without  any  prefix.  I  am  inclined  to 
think  that  food  technology  is  too  wide  a  subject  to  form  the 
basis  of  courses  of  instruction  unless  it  is  dealt  with  in  a 
very  general  way — e.g.,  as  chemical  engineering  is  taught. 
(Incidentally,  you  say  nothing  about  the  provision  of  the 
necessary  teachers — a  very  real  difficulty.) 

“  .My  own  view  I  would  express  shortly  as  follows  :  the 
first  object  of  a  University  is  to  educate,  on  the  scientific 
side,  by  mfians  of  chemistry,  physics,  biology,  etc.  Nothing 
can  take  the  place  of  this  fundamental  and  essential  mental 
discipline.  A  LIniversity  in  the  first  instance  should  not  try 
to  produce  chemists,  (‘iigineers,  or  medical  doctors,  but  rather 
to  educate  the  student  .so  that  he  will  stand  a  better  chance 
of  becoming  a  good  chemist,  engineer,  or  medico  than  if  he 
had  been  educated  in  some  other  way.  It  is  significant  that 
the  leaders  of  the  great  professions — the  Law,  the  Church, 
Medicine — rarely  study  law,  theology,  or  medicine  for  their 
first  degrees.  They  get  an  education  first  and  take  up  their 
professional  studies  after  graduation. 

“  I  would  like  to  see  science  degree  courses  regarded  first 
of  all  as  education.  Then  if  a  man  wishes  to  enter  industry 
on  the  technical  side  he  should  pursue  a  post-graduation 
course  leading  to  the  .M..Sc.  degree  or  a  Diploma  in  textile 
technology,  chemical  engineering,  food  technology,  and  so 
on.  There  would  thus  be  the  same  ‘  pool  ’  of  educated, 
partially  trained,  but  inexperienced,  ability  for  industry  to 
draw  on  to  satisfy  her  special  needs.  After  gaining  the 
necessary  experience  in  industry  itself,  one  man  would 
develop  into  a  chief  research  chemist,  another  into  a  chief 
works  chemist,  another  into  a  works  manager,  another  into 
a  technical  director  with  a  seat  on  the  board.  All  four 
types  require  the  same  kind  of  intellectual  outfit ;  when 
they  get  into  industry  their  paths  will  diverge  according  to 
circumstances,  opportunity,  and  perhaps  tastes. 

“  As  regards  the  rank  and  file,  those  who  will  occupy 
junior  positions,  a  large  and  essential  class  of  worker,  they 
seem  to  be  reasonably  well  cared  for,  although  I  agree  that 
much  could  be  done  in  the  way  of  improving  the  courses  of 
instruction  and  of  providing  new  ones,  especially  in  the  food 
technologies.” 


There  is  no  essential  difference  between  our  z'ic~wpoints. 

Dr,  John  Boyd  Orr,  F.R.S.,  Director  of  the  Kowett 
Research  Institute,  Aberdeen. 

“  Agriculture  is  at  present  undergoing  a  revolution  some¬ 
what  akin  to  that  which  took  place  in  Industry  during  the 
nineteenth  century.  Instead  of  farms  being  self-contained 
units,  each  attempting  to  produce  all  the  various  kinds  of 
agricultural  products  used  in  the  district,  they  are  tending 
to  specialise  in  the  products  for  which  their  particular  soil 
and  climatic  conditions  most  adapt  them. 

“  Improved  processes  of  food  preservation  help  to  acceler¬ 
ate  this,  and,  unless  some  political  action  prevents  it,  the 
trend  of  farming  will  be  to  reorganise  on  specialist  lines, 
and  the  processing  centres  will  be  located  in  the  districts 
where  products  can  be  most  cheaply  produced.  .As  produc¬ 
tion  fluctuates  so  much  from  one  season  to  another,  it  is 
necessary  to  have  factories  in  these  areas  where  a  surplus 
can  be  taken  off  the  market  and  preserved.  The  use  of 
preserved  and  precooked  foods  will  increase;  undoubtedly, 
therefore,  great  scope  exists  for  expansion  in  the  food  pre¬ 
servation  industries,  a  development  which  is  not  likelv  to  be 
held  up  on  account  of  either  health  or  taste.” 
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T.  McLachlan,  Public  Analyst  and  Consulting 

Chemist. 

“  On  one  point  I  would  join  issue  with  Dr.  Cronshaw 
when  he  claims  that  the  food  technoloj^ist  should  not  know 
anything  of  chemical  engineering.  I  would  ask  him  how 
t)ne  is  to  be  qualified  to  judge  the  value  of  different  pieces 
of  plant  submitted  by  rival  engineers  if  one  is  ignorant  of 
the  first  principles  of  construction  or  of  reading  a  blue  print. 
The  food  technologist  will,  in  fact,  have  to  decide  whether 
to  employ  a  vacuum  or  pressure  filtration,  the  type  of  filter 
bed  necessary  to  obtain  efficient  filtration,  the  pressure 
required  to  rupture  cell  walls,  whether  extraction  should  be 
made  hot  or  cold,  etc.,  and,  according  to  the  decision,  what 
type  of  plant  is  required.  I  submit  that  the  whole  problem 
of  food  preparation  and  storage  is  largely  one  vast  chemical 
engineering  problem. 

“  I  do  not  think,  however,  that  there  is  any  fundamental 
difference  of  opinion  between  Dr.  Cronshaw  and  myself, 
except  that  he,  as  a  former  University  professor,  has 
attempted  to  mould  his  training  on  conditions  already  exist¬ 
ing  in  the  Universities,  whereas  I  am  asking  whether  the 
curricula  of  the  modern  University  fit  in  with  present-day 
requirements. 

“  My  own  opinion  is  that  the  student  should  enter  the 
University  at  the  age  of  i6  and  that  the  food  technologist’s 
training  must  be  more  on  the  lines  of  that  given  in  the 
older  technical  colleges,  with  a  little  more  theory  introduced 
into  the  lectures. 

“At  F'insbury  Technical  College  we  were  taught  to  brew 
beer  on  a  small  scale,  and  to  rectify  our  alcohol  from  the 
final  product ;  to  make  soap  from  scrap  fat  obtained  from 
the  market,  and  so  on  ;  and  my  opinion  is  that  the  student 
should  still  be  trained  in  processes  of  this  sort,  studying  the 
underlying  principles  and  learning  to  diagnose  where  his 
preparation  has  gone  wrong.  For  the  first  two  years  I  would 
suggest  a  course  of  mathematics  (including  calculus, 
mechanics,  and  mechanical  drawing),  physics,  chemistry, 
biology,  and  a  language.  This  would  enable  the  student  to 
pass  on  in  the  final  years  to  a  proper  study  of  processes, 
microbiology,  and  so  on. 

“  I  am  also  strongly  in  favour  of  Dr.  Cronshaw’s  idea 
of  Industrial  Research  Fellowships.” 


I  quite  agree  with  Mr.  McLachlan’s  insistence  on  studying 
the  underlying  principles  of  processes  and  learning  to  diag¬ 
nose  difficulties  which  arise.  I  am  glad  to  see  that  he  thinks 
well  of  Industrial  Research  Fellowships ;  these  would  link 
up  the  Institute  of  Food  Technology  "with  industry  and  might 
easily  form  a  strong  nucleus  for  such  an  Institute  in  its 
early  stages. 

Professor  G.  R.  Clemo,  D.Sc.,  F.I.C.,  Director  of  the  De¬ 
partment  of  Chemistry  University  of  Durham. 

“  1  have  read  with  much  interest  your  pa|)er.  With  regard 
to  the  sections  dealing  with  the  courses  of  student  training 
for  those  who  are  likely  to  occupy  responsible  positions  in 
the  Food  Industry,  I  can  say  that  I  consider  our  Chemistry 
Degree  courses  here  are  eminently  suitable  (compare  p.  22 
of  your  reprint).  'I'hus  our  students  in  the  Honours  School 
of  Chemistry  read  three  subjects  other  than  Chemistry 
during  their  first  two  years,  and  over  half  of  them  select 
the  combination  Physics,  Botanv  (including  Plant  Physi¬ 
ology),  and  either  Bacteriology  or  Physiology  or  .\gricultural 
Chemistry. 

“  Their  work  in  organic  chemistry  has  a  distinct  bio¬ 
chemical  bias,  and  altogether  our  graduates  are  well 
equip()ed  for  the  post-graduate  study  of  food  problems. 

“  Further,  this  session  two  men  are  taking  Chemistrv 
and  Bact(‘riology  as  their  two  main  subjects  for  the  Pass 
B.Sc.  course.” 

Dr.  H.  Kennedy,  .Secretary  of  the  Irish  .Agricultural  Organ¬ 
isation  Society,  Ltd. 

”  I  regret  that  I  cannot  b<‘  in  London  to  hear,  and  pos¬ 
sibly  take  ])art  in,  the  discussion.  I  may  say,  however,  that 
in  my  o[)inion  you  have  chosen  .1  most  suitable  subject  at  a 


psychological  moment.  I  myself  have  felt  the  want  of  such 
an  institute  as  you  suggest,  both  from  the  point  of  training 
food  technologists  and  also  for  co-ordinating  research  in 
food  technology.” 

W.  H.  Nevell,  Principal  of  the  L.C.C.  .Smithfield  Meat 
Trades  Institute. 

"  There  is  no  doubt  that  from  the  meat  trade  point  of  view 
it  is  ill  served  technologically.  It  would  be  safe  to  say  that 
the  rank  and  file  manufacturer  of  most  products  has  only 
the  most  rudimentary  ideas  of  scientific  control.  His 
methods  are  frequently  based  on  the  rule  of  thumb  practices 
of  the  reigning  shop  foreman.  As  the  scope  of  a  business 
increases  one  sees  a  yearning  on  the  part  of  proprietors  for 
some  kind  of  scientific  guidance.  Unfortunately  scientific 
opinion  is  rarely  sought  until  some  form  of  trouble  occurs. 

“It  is  certain  that  many  firms  do  require  the  occasional 
services  of  scientific  experts  and  will  blindly  follow  the 
rulings  of  such.  .As  to  whether  they  would  do  so  with  a 
regular  employee  is  another  matter,  but  it  certainly  seems  to 
me  that  the  personality  of  the  technologist  should  be  such 
as  to  overcome  both  managerial  and  production  interferences. 
So  often,  even  the  very  able  student  lacks  power  in  this 
direction. 

“  Knowing  fairly  intimately  the  needs  of  the  meat  industry 
and  assuming  the  problems  in  other  fields  of  food  production 
are  as  wide,  one  is  led  to  suppose  that  unless  the  projected 
.scheme  provided  for  final  specialisation  on  a  particular  side, 
the  danger  of  creating  a  number  of  ‘  Jacks-of-all-trades  ’  is 
highly  probable.  If  the  technologist  is  to  be  ‘  The  Pivot  on 
which  the  whole  organisation  of  production  turns  ’  (as  is 
suggested  in  galley  2,  par.  5),  it  seems  more  than  ever  im¬ 
portant  that  specialisation  will  be  demanded  by  the  employ¬ 
ing  organisation. 

“  None  the  less,  I  welcome  your  suggestions,  and  am 
sure  it  is  a  step  in  the  right  direction  to  relieve  the  business 
organisation  of  masses  of  technical  investigations  in  respect 
of  the  raw  materials  of  manufacture.” 


Nec  the  reply  to  Dr.  Moran’s  letter. 

S.  W.  Butterworth,  B.Sc.,  A.I.C.,  Head  of  the  Bakery 
Department  of  the  Leeds  College  of  Technology. 

“  1  was  fortunate  in  being  able  to  take,  in  1922-1926,  along 
with  two  others,  a  course  in  Foodstuffs  under  James  Grant, 
the  founder  of  the  sub-dej)artment  of  Foodstuffs  at  the  Man¬ 
chester  College  of  Technology,  and  later  under  Dr.  T.  K. 
Walker,  the  present  chief.  At  that  time  it  was  included  in 
the  department  of  chemistrv  under  Professor  Pvman, 
F.R.S.” 


Mr.  Butterworth  has  supplied  details  of  the  Manchester 
Foodstuffs  course  and  vouches  for  the  great  value  that  it  has 
been  to  him  in  the  foodstuffs  industry.  One  gathers  the 
impression  that  this  course  was  of  a  pre-graduate  techno¬ 
logical  nature.  It  was.  nevertheless,  remarkably  thorough 
and  comprehensive. 

H.  F.  \Ionk,  B.Sc.,  F.I.C..  Public  .Analyst  for  the  City  of 
■Salford. 

“It  seems  to  me  that  Dr.  Cronshaw,  in  his  capacity  of 
(ounsel  for  the  pro.secution,  has  made  out  a  powerful  and 
unanswerable  case  in  his  indictment  of  the  system  (or  lack 
of  system)  which  has,  in  this  country,  resulted  in  there 
being  no  <le|)artment  of  food  technology  in  any  University  or 
other  institution. 

“  Such  being  the  case,  it  is  now  far  more  urgent  and  im¬ 
portant  to  discuss  how  a  school  of  post-graduate  training  is 
going  to  be  brought  into  being  than  to  spend  too  much  time 
in  argument  as  to  what  exactly  such  a  school  should  l)e. 

"  Dr.  Cronshaw  has  given  us  what  appears  to  be  at  least 
a  working  basis  for  the  aims  and  syllabus  of  a  proposed 
school  or  department,  although  I  do  not  agree  with  him  on 
some  points  of  detail.  I  would  suggest  that  the  subjects  of 
nutrition  and  dietetics  be  included.  But  the  important  thing 
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is  to  get  your  department  going  and  it  \\a)uld  have  enough 
elastieily  to  sha|)e  its  own  course. 

“  I'lie  dinieidt  question  really  eonu's  to  this,  ‘  Do  you  know 
of  someone  with  a  genial  and  enlightened  outlook  and  also 
with  £:  50,000  to  s|)are?’  Perha|)s  you  eould  get  started 
with  less.” 


THF  DISCUSSION 

A.  L.  Hacharach.  M.A..  F.T.C.,  Chief  Chemist,  Cdaxo 
Laboratories. 

Mr.  Haeharach  was  imeonvineed  that  the  training  of  the 
food  technologist  should  hi;  so  verv  ilifferent  from  the  train¬ 
ing  of  other  technologists  and  of  those  who  were  to  continue 
pure  research  in  food  and,  therefore,  were  not  strictly  covered 
i)v  the  term  ”  technologists  ”. 

He  coidd  not  see  how  the  problem  of  the  post-graduate 
training  of  the  food  ti'chnologist  was  to  he  isolated  from  the 
pre-gradiiati'  training. 

He  was  forced  to  the  view  that  it  would  be  utterly  impos¬ 
sible  to  e.\|)ect  anv  man  entering  food  technologv  to  acquire, 
except  by  mere  luck,  most  of  the  spei  ial  techni(.|ue  he  would 
1h‘  called  u|)on  to  use.  'I'his  led  to  the  view  that  food  tech¬ 
nology,  like  every  other  technology,  was  a  branch  of  ap|)lied 
science  and  not  an  accitmidation  of  knowledge  derixed  from 
separate  sciences. 

Mr.  |{acharach’s  \  iew  was  that  the  potential  technologist 
shoidd  1m-  i-quipped  with  analytical  chemistry,  practical 
engineering  (including  the  ability  to  read  blue  prints),  mathe- 
mati('s,  gt-neral  biology,  an  ability  to  use  his  own  language, 
and  Latin. 


llie  firsf  point  made  hy  Mr.  Hacharach  is  ditViciilt  to 
comprehend.  Would  he  have  us  believe  that  food,  fuel, 
petroleum,  filass,  textile,  pottery,  metal,  and  all  other 
teclniolof^ists  should  have  the  same  trainiuf*?  It  is  entirely 
inconceivable ! 

I  certainly  a_i>ree  with  his  second  point. 

The  object  of  a  post-y^raduale  course  is  not  to  train  a  man 
in  any  special  technique,  but  to  initiate  him  in  applying  his 
basic  knou’ledge  to  a  particular  department  of  industry.  It 
is,  as  Mr.  Ilacharach  says,  a  branch  of  applied  science. 

One  would  imagine  that  ability  to  use  one's  own  language 
should  be  the  backbone  of  that  early  period  of  one’s  life, 
from  cradle  to  the  time  of  entering  the  University,  otherwise 
something  is  wrong  with  both  home  and  school.  The  same 
applies  to  Latin.  Personally ,  I  regret  that  the  time  which  I 
spent  on  Latin  -was  not  devoted  to  (ierman  instead.  I 
also  hold  that  it  is  more  important  for  a  technologist  to 
speak  the  language  of  the  foreman  than  that  of  the  board- 
room. 

Professor  V'.  H.  Blackman,  M.A.,  D.Sc.,  F.R.S.,  Director 
of  the  Biological  Labonitories,  Imperial  College  of  Science 
and  I'echnology. 

Professor  Blackman  commented  on  the  great  diversity  of 
the  materials  of  food  which  constituted  one  of  the  difTiculties 
of  the  subject  and  of  any  training  in  it.  1  le  agreed  that  a 
case  had  In-en  made  out  for  food  technology  as  a  subject 
for  a  I’niversity  Department.  .\t  the  same  time,  the  realiv 
important  thing  was  the  pre-graduate  training.  It  seemed 
that,  as  Dr.  Cronshaw  had  suggested,  the  subjects  ought  to 
be  chemistry,  |)hysics,  mathematics,  and  biology.  He  wel¬ 
comed  Dr.  ('ronshaw ’s  insistence  on  biology,  bacteriologv, 
and  mycology. 

He  also  agreed  that,  as  regards  post-graduate  work,  all 
that  was  required  was  to  teach  the  student  the  scientific 
principk-s  of  the  subject.  But  the  student  should  also  be 
kej)t  in  touch  with  his  future  work  by  visiting  factories  and 
listening  to  lectures  by  experts.  He  also  joined  with  Dr. 
Cronshaw  in  stressing  the  importance  of  microscopical 
studies. 

.\ny  I’niversity  Department  in  food  technologx' — and  he 
urged  that  such  should  be  started — should  not  confine  itself 
to  teaching,  but  should  keep  its  scientific  soul  alive  by  en¬ 
gaging  in  a  certain  amount  of  fundamental  research. 


F.  Kidd,  M.A.,  D.Sc.,  Superintendent  of  the  Low  Tempera¬ 
ture  Research  Station,  Cambridge. 

Dr.  Kidd  said  that  he  and  his  colleagues  had  had  a  grow¬ 
ing  feeling  that,  through  their  contacts  on  the  one  side 
with  a|)|)lication  jmd  on  the  other  side  with  the  University 
studcMit,  there  was  a  develo])ing  field  of  interest  w  hich  would 
in  time  constitute  the  possibility  of  a  department  of  Univer¬ 
sity  teaching.  I'he  late  Sir  William  Hardy  had  always  had 
in  mind  the  possibility  of  the  development  of  some  teaching 
in  connection  w  ith  the  work  on  the  food  preservation  side  of 
the  industry. 

Professor  H.  H.  Hopkins,  D.Sc.,  F.I.C.,  Department  of 
Brewing  and  Fermentation,  BirmingbaTii  University. 

Professor  Hopkins  saiil  that  in  the  main  he  concurred 
w  ith  Dr.  Cronshaw’s  suggestions  in  conm‘(  tion  w  ith  pre- 
gradujite  training.  He  could  point  to  no  greater  pn)uf  than 
tile  fact  that  the  courses  for  which  he  w.'is  res|)onsible  in 
Birmingham  were  modelled  on  the  lines  laid  oitt  in  the 
])aper.  The  Departiiu-nt  at  Birmingham  had  its  centre  in 
liri-w  ing,  from  w  hi<'h  it  spread  out  to  cover  associ.ited  food 
industries— those  which  came  nearest  to  the  fermenta¬ 
tion  industries.  .Among  those  trained  by  his  predecessors 
were  Dr.  Lampitt  and  Dr.  .Anderson;  so  that  the  Depart- 
tiient  could  claim  to  h;i\e  been  doing  something  towards 
filling  the  gap,  wdiich  was  so  (lainfully  tipparent,  in  the  train¬ 
ing  of  food  chemists  iti  this  country.  He  reinforced  the 
retnarks  made  uiion  the  imiiortatice  of  a  good  pre-graduate 
training.  A  period  of  four  years  was  fully  needed  for  train¬ 
ing  in  general  principles  .alone,  in  chemistry,  biology,  bacteri¬ 
ology  and  engineering.  His  experience  of  te.aching  had  led 
him  to  the  conclusion  that  the  average  student  learned  too 
many  facts  and  not  sufficient  principles,  even  in  four  years, 
and  Professor  Hopkins  declared  himself  to  be  all  out  for 
reducing  the  nutnber  of  facts  to  be  memorised  and  for 
devoting  more  and  more  attention  to  principles. 

The  food  technologist  was  more  com|K;tetit  than  he  to 
judge  of  the  post-graduate  course,  but  he  was  sceptical  as 
to  the  desirability  of  going  further  than  a  one-year  general 
training.  The  |)revious  training  was  the  all-important  factor, 
and  a  m.'in  having  the  proper  jjrevious  training  should  be 
able  to  adapt  him.self  to  whatever  industry  he  entered. 


I  am  in  agreement  with  Professor  Hopkins’  last  remarks 
if  he  refers  to  a  one-year  general  training  in  the  scientific 
principles  of  the  preservation  and  manufacture  of  foodstuffs. 

Professor  J.  Kenner,  D.Sc.,  Ph.D.,  F.R.S.,  P  rofessor  of 
Technological  Chemistry  in  the  University  of  .Mtmehester 
and  in  the  .Municipal  College  of  Technology. 

Professor  Kenner  stressed  the  import.ince  o*^  basic  prin¬ 
ciples  as  enabling  a  student  to  adjust  himself  e.asily  to  the 
special  requirements  of  a  research  station  or  an  industrial 
concern. 

Commonly,  nowadays,  students  entered  the  University  at 
a  st.'ige  equivalent  to  the  intermediate  stage  and  took  a 
three  years’  course.  The  final  year  in  that  course  would  be 
equiv.'dent  to  a  one-year  post-gr;ulu;»le  course  as  conceived 
by  Dr.  Cronshaw. 

There  had  been  for  some  time  at  the  Manchester  College 
of  'Technology  a  three  years’  honours  course  in  food  tech¬ 
nology,  or  the  chemistry  of  foodstuffs,  as  it  is  called,  start¬ 
ing  in  that  numner.  Recently  some  training  in  the  problem 
of  refrigeration  had  been  included. 

He  agreed  with  Dr.  Cronshaw  that  there  shoidd  be  a 
thorough  training  in  organic  and  physical  chemistry,  but  he 
did  not  think  that  Dr.  ('ronshaw  had  given  sufficient  value 
to  mathematics. 

At  .Manchester  they  did  not  give  a  general  training  in 
biology,  but  they  dealt  with  such  matters  as  enzyme  action, 
micro-organisms,  antiseptics,  food  and  water  analysis,  the 
processes  of  growth,  decay,  digestion,  and  assimilation. 

'The  technologist  should  have  some  idea  of  industrial  ad¬ 
ministration  and  an  appreciation  of  questions  of  costing. 
Engineering  training  also  was  very  valuable  and  he  did  not, 
as  many  others  did  not,  agrei-  with  Dr.  I’nderwood’s  views. 
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Chemical  cnj‘ineerinf>  was  concerned  with  physical  opera¬ 
tions  in  relation  to  chemical  reactions  and  should  therefore 
be  controlled  by  chemists. 

Firms  in  this  country  were  not  so  willinj^  as  those  in 
.America  to  allow  students  into  their  works  for  experimental 
investigations,  d'hat  was  a  difficulty  which  had  to  he  faced. 

He  doubted  whether  a  I'niversity  institution  should  be 
concerned  with  large-scale  operations  relating  to  some  par¬ 
ticular  industry,  such  as  bacon  curing  or  oth(“r  operations  to 
which  Dr.  Cronshaw  had  referred  and  which  required  special 
plant.  I'hat  was  the  province  of  the  Research  Station. 

Finally,  Professor  Kenner  did  not  think  that  Dr.  Cron¬ 
shaw  had  done  justice  to  Manclu^ster  in  overlooking  the 
course  in  food  technology  and  the  chemistry  of  foodstuffs 
which  was  operating  at  the  ('ollege  of  Technology. 

/  have  assumed  in  the  f^aper  that  the  standard  of  itistruc- 
tion  in  mathematics  is  sulficient  for  the  needs  of  the  course 
in  physical  chemistry. 

.Is  regards  bacon  curing,  etc.,  the  lehole  essence  of  post¬ 
graduate  7Vork  is  to  instruct  the  student  i)i  the  scientific 
principles  of  the  various  preserving  processes,  largely  by  ex¬ 
perimental  work  using  small  (not  large)  scale  plant.  I 
suspect  that  herein  lies  the  explanation  of  the  misunder¬ 
standing  which  appears  to  have  arisen  in  respect  of  the 
Manchester  courses  in  food  technology.  1  expressed  at  the 
meeting,  and  do  so  here  again,  my  apologies  for  having 
omitted  to  refer  to  the  lead  taken  by  Manchester  in  this 
aspect  of  technological  education.  .If  the  same  time,  I  do 
not  think  we  altogether  agree  as  to  the  form  in  which  this 
instruction  should  take  place.  .Is  I  see  it,  Manchester  is 
unduly  loaded  on  the  fermentation,  bakery  and  food  analysis 
side,  whereas  I  would  prefer  to  see  this  balanced  by  the  in¬ 
clusion  of  the  principles  of  food  preservation  as  outlined 
in  the  paper. 

T.  K.  Walker.  Ph.I)..  I). Sc..  F.I.(^..  Lecturer  in  applied 
Chemistry  in  the  Cni\ersit\  and  the  College  of  Tech¬ 
nology,  Manchester. 

Mr.  Walker  made  it  quite  clear  that  the  course  in  food¬ 
stuffs  at  the  Manchester  Technical  College  was  in  effect  the 
honours  course  in  chemistry,  with  foodstuffs  and  several 
allied  subjects  taken  as  special  courses  for  that  degree.  They 
insisted  on  students  taking  physical  and  organic  chemistry 
and  mathematics  to  the  standard  of  the  honours  degree  in  the 
final  IL.Sc.  The  research  side  is  stressed  and  students  are 
urged  to  consult  original  pa[)ers. 

H.  T..  Collett,  M.A..  F.I.C..  ■Assistant  Secretary  of 
Institute  of  Cheinistrv. 


in  outlook  {with  corresponding  benefit  to  industry)  which 
men  like  Dr.  Mellor  and  Professor  Turner  have  brought  about 
to  feel  quite  convinced  that  what  they  have  done  for  their 
particular  departments  of  industry  can  be  done  also  for  the 
food  industry.  H7/ch  we  can  supply  the  food  industry  with 
properly  trained  men — not  merely  chemists  of  the  old- 
fashioned  school,  but  food  technologists  as  defined  in  the 
paper  the  demand  for  such  men  will  grow  by  leaps  and 
bounds. 

H.  J.  Page.M.B.E.,  B.Sc..  F.I.C..  Controller  of  .Agricultural 
Research,  I.C.  1.  Agricultural  Research  Station. 

Mr.  Page  was  tempted  to  wonder  why  agriculture  was 
extremely  well  equipped  with  courses  of  training,  agricul¬ 
tural  colleges,  research  stations,  and  so  on,  whereas  that 
was  not  so  in  the  case  of  food  technology.  The  answer  was, 
obviously,  that  agriculture  was  an  art  which  had  been  in 
existi'nce  from  earliest  times,  whereas  food  technology  was 
a  science  which,  until  quite  recently,  mankind  had  managed 
to  do  without. 

Mr.  Page  agreed  with  previous  speakers  as  to  the  funda¬ 
mental  importance  of  an  all-round  training  in  pure  science 
rather  than  an  ad  hoc  training.  .A  man  with  a  good  all¬ 
round  training  in  pure  science  could  be  relied  U|)on  to  make 
his  mark  in  quite  diverse  branches  of  applied  science.  There 
was  :i  very  serious  danger  in  the  tendency  towards  too  early 
speciidisation.  Df  course,  it  was  necessary  to  distinguish,  in 
the  case  of  food  technologists,  between  the  training  of  the 
man  who  had  to  direct  processing  industries  and  the  training 
of  th*;  man  who  h:ul  to  engage  in  experimental  and  research 
work  for  the  development  of  new  processes  and  the  advance¬ 
ment  of  industry.  .\  man  who  was  to  be  an  elVicient  plant 
or  factory  manager  could  leave  pure  science  at  a  much 
e.'irlier  stage  and  could  commence  to  specialise  rather  sooner 
than  the  m:in  who  had  to  engage  on  the  research  side. 

So  one  has  disputed  or  can  dispute  the  necessity  for  an 
all-round  training  in  pure  science  and  there  is  no  intention  of 
attempting  to  substitute  this  by  an  applied  course.  The 
t~wo  are  simply  complementary.  There  is  no  question  of  a 
choice  between  a  scientific  and  an  ad  hoc  training.  It  is 
difficult  to  see  in  what  sense  Mr.  Page  uses  the  term 
“  specialisation  ”.  I  do  not  consider  that  a  post-graduate 
course  in  food  technology  is  one  of  specialisation ;  just  the 
reverse,  in  fact.  One  of  its  objects  is  to  delay  any  tendency 
towards  specialisation  — i.e.,  in  meat,  fruit,  dairy  work,  etc. 
— until  the  student  has  actually  passed  into  industry.  The 
post-graduate  course  then  remains  as  a  general  background 
of  science  applied  to  a  wide  field  of  industry. 


•Mr.  ('ollett  thought  that  a  m.an  with  a  n'ally  fundamental 
scientific  training  and  outlook  would  be,  in  the  long  run, 
more  useful  to  the  industry  than  any  man  trained  on  ad  hoc 
lines. 

He  asked,  was  it  wise  to  advise  a  man  to  take  a  course 
which  might  fit  him  for  one  particular  industry,  but  not 
for  any  other?  The  great  asset  which  a  man  derived  from  a 
scientific  training  was  that  he  could  apply  it  to  a  very  wide 
range  of  industries.  Stweral  speakers  had,  in  fact,  admitted 
that  they  had  drifted  into  the  food  industry.  Could  the  food 
industries  guarantee  a  career  to  a  young  man  who  took  an 
ad  hoc  course?  .Mr.  Collett  did  not  think  so. 

Mr.  Collett  appears  to  imagine  that  because  in  the  past 
chemists  have  drifted  into  the  food  industry,  the  same  policy 
of  drift  should  be  allowed  to  continue,  especially  in  view  of 
the  rate  at  which  the  scientific  study  of  preservation,  etc.,  is 
advancing  nowadays.  I  have  already  remarked  on  the 
necessity  for  a  transitional  or  post-graduate  stage.  Would 
Mr.  Collett  put  the  clock  back  by  wiping  out  all  that  has 
been  done  to  build  up  technological  training  for  the  fuel, 
petroleum,  and  other  industries?  To  me  Mr.  Collett  appears 
to  advocate  retrogression.  If  the  food  industry  (which,  by 
the  way,  already  takes  more  chemists  than  any  other  branch 
of  industry)  does  not  clamour  for  properly  trained  food  tech- 
iwlogists,  that  does  not  mean  to  say  that  its  attitude  is 
incapable  of  change.  One  has  only  to  think  of  the  revolution 


FI.  B.  Bennion,  M.Sc..  A. I. CL,  Head  of  the  National  Bakery 
.School,  London. 

Mr.  Bennion,  who  remarked  that  the  discussion  had  been 
essentially  on  the*  academic  |)lane,  said  that  the  food  tech¬ 
nologist  is  a  most  necessary  factor  in  industry  as  a  liaison 
officer  between  pure  chemist  and  manufacturer,  so  that  in 
devising  courses  for  the  food  technologist  it  was  necessary  to 
get  outside  the  academic  walls  and  to  get  more  closely  into 
touch  with  the  manufacturers  who  would  employ  the  food 
technologists  when  they  were  trained.  The  needs  of  the 
employers  had  to  be  considered  as  well  as  the  academic 
requirements  in  such  training. 

It  was  very  difficult  to  get  into  one’s  stride  when  passing 
direct  from  an  academic  training  into  industry — and  in  many 
established  chemical  industries  there  was  an  understanding 
of  that  fact.  But  the  food  industry  was  a  baby  as  compared 
with  many  others ;  it  was  essentially  a  post-war  industry, 
at  any  rate  on  its  present-day  scale,  and  consequently  the 
position  of  the  food  technologist  was  only  just  beginning  to 
!)<'  understood. 

.Mr.  Bennion  was  very  much  in  support  of  Dr.  Cronshaw’s 
scheme,  which  ought  to  be  developed  in  conjunction  with  the 
industrialist,  so  that  they  would  not  be  taking  a  blind  alley 
training,  but  would  know  that  there  were  definite  openings 
for  them  in  the  industry.  It  was  that  co-operation  between 
the  Universities  and  the  industry  which  would  play  a  most 
important  part  in  the  future  development  of  the  food  industry. 


Our  readers  are  invited  to  contribute  their  views  to  this  discussion. 
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THE  NEW 


“CH  EM ICA L 


INDUSTRIES  ’ 


A  CHANGE  of  name  cannot  alter  the  personality  of  a 
great  work  that  has  become  so  well  known  and  widely 
utilised  through  successive  years  of  publication  as  the 
Chemical  Engineering  and  Chemical  Catalogue  issued  in 
the  Tenth  Edition  by  Leonard  Hill,  Ltd.,  and  now 
entitled  Chemical  Industries. 

Simplification  in  form  has  been  the  aim  of  the  pub¬ 
lishers,  and  in  a  reference  work  of  this  nature  serving  a 
great  group  of  industries  of  very  divergent  needs,  sim¬ 
plification  implies  improvement  in  presentation  and 
accessibility  of  the  information  sought  by  the  user. 
Alteration  of  the  order  of  things  might  have  meant  un¬ 
familiarity  to  those  accustomed  to  the  previous  editions, 
but  such  an  ideal  arrangement  has  been  achieved  that 
the  way  to  use  the  book  is  obvious  from  a  glance  at  the 
contents  page. 

Editorial  matter,  tables  of  data,  and  announcements  of 
manufacturers  of  plant  and  materials  appropriately 
illustrating  and  supplementing  the  text  are  grouped, 
always  in  this  order,  under  each  of  the  subject  headings, 
marked  for  quick  reference  with  sectional  tabs.  Thus  all 
the  information  regarding  a  particular  subject  in  which 
the  user  may  be  interested  can  be  found  together  with¬ 
out  repeated  reference  to  the  index,  whilst  the  absence  of 
cross  referencing  throughout  the  book  is  a  \'ery  agreeable 
feature.  The  only  departure  from  this  straightforward 
arrangement  is  the  placing  of  the  bibliography  of  tech¬ 
nical  books  as  a  separate  section  at  the  end;  this  has 
been  done  on  account  of  its  classification  being  more 
complicated,  and  much  unnecessary  repetition  under 
different  headings  has  been  avoided  by  this  means. 

It  would  be  difficult  to  make  a  better  choice  of  names 
for  the  ten  principal  sections,  embracing  as  they  do  so 
many  related  materials  and  operations,  than  the 
following : 

I.  Corrosion.  I  II.  Power  Plant. 

III.  Chemical  Plant.  IV.  Size  Reduction. 

V.  Separating.  VI.  Handling. 

VII.  Air  Conditioning.  VIII.  Instruments. 

IX.  Chemicals.  X.  Fine  Chemicals. 

The  leading  section  entitled  “  Corrosion  ”  quite  rightly 
covers  “  Materials  of  Construction  used  in  Chemical 


Industry  ”  and  is  sub-divided  into  ferrous  and  non- 
ferrous  metals,  stoneware,  silica,  bricks,  flooring 
materials,  paint,  insulating  materials,  and  tower  packings. 
Which  is  the  most  suitable  material  to  employ  is  always 
the  first  question  to  be  asked  in  contemplating  the  in¬ 
stallation  of  process  plant,  and  resistance  to  chemical  or 
corrosive  action  almost  invariably  determines  the 
answer. 

Under  “  Power  Plant  ”,  as  well  as  information  about 
boilers,  compressors,  electric  motors,  etc.,  is  to  be  found 
an  important  section  devoted  to  water  treatment — that  is, 
water  filtration  and  softening — essential  to  power  plant 
practice  but  very  valuable  also  in  other  phases  of 
chemical  industry,  and  especially  in  food  manufacture. 

To  take  yet  another  instance,  “  Separating  ”  is  com¬ 
bined  with  “  Grading  ”  and  includes  filtering,  drying, 
distillation,  and  in  fact  all  operations  involving  physical 
.separation  by  any  means.  Tables  of  logarithms,  conver¬ 
sion  tables',  etc.,  are  put  under  the  more  general  head¬ 
ing  “  Chemical  Plant  ”,  though  being  of  an  elementary 
nature  they  might  perhaps  be  more  usefully  disposed  in 
a  section  by  themselves  for  frequent  quick  reference. 

As  the  Publishers’  Foreword  points  out,  Section  X, 
dealing  with  “  Fine  Chemicals  ”,  is  a  further  addition 
made  this  year,  and  is  in  reality  the  “  Reference  and 
Data  Book  ”  which  it  was  intended  to  bring  out  as  a 
separate  publication  for  the  benefit  of  manufacturing 
chemists  generally. 

Indices  follow  ,in  Section  XI,  and  last  comes  the 
Bibliography  extending  to  90  pages,  with  spaces  allowed 
after  each  subject  for  noting  any  new  books  coming  out 
during  the  current  year. 

Assuming  experience,  it  can  be  no  exaggeration  to  say 
that  by  intelligent  application  of  the  fundamental  and 
practical  knowledge  contained  in  this  volume,  processes 
can  be  evolved  and  plant  designed,  existing  equipment 
wisely  modernised  and  the  efficiency  of  chemical  and 
mechanical  operations  checked  and  maintained,  leading 
to  a  realisation  of  what  everyone  is  seeking;  the  most 
economical  production  consistent  with  the  highest  pos¬ 
sible  equality. 

Most  people  fail  to  realise,  too,  that  the  rate  of  pro¬ 
gress  in  scientific  discovery  and  applied  engineering  is 
to-day  so  much  greater  than  it  was  only  a  few  years 
ago  that  a  work  of  reference  like  Chemical  Industries, 
in  which  the  co-operation  of  so  many  manufacturers  is 
enlisted,  must  be  brought  up  to  date  every  year.  Other¬ 
wise  the  purpose  of  the  book  is  defeated. 

Chemical  Industries  is  edited  by  Dr.  D.  M.  Newitt, 
who  has  been  responsible  for  each  of  the  previous 
editions  under  the  old  title,  and  he  is  to  be  congratulated 
upon  the  splendid  re-arrangement  and  the  great  amount 
of  revisionarj'  and  additional  work  carried  out.  Even  in 
this  enlarged  and  tremendously  improved  form. 
Chemical  Industries  is  still  published  at  the  small  sum 
of  ten  shillings. 

G.  W.  L. 

Chemical  Industries.  Edited  by  D.  M.  Newitt,  Ph.D., 
B.Sc.  (Lond.),  D.I.C.,  A.R.C.S.,  A.LC.,  A.I.Chem.E. 
361  pages  with  Indices :  Bibliography,  90  pages.  Large 
quarto.  Leonard  Hill,  Ltd.,  231,  Strand,  London.  los. 
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COOLING  AND  FREEZING  CURVES  FOR  FISH 


The  following  account  has  been  taken 
from  a  report  issued  by  the  Biological 
Board  of  Canada  in  December,  1934. 


IN  PROGRESS  REPORT  No.  17  (1933)  Finn  discusses 
some  of  the  factors  influencing  the  rate  of  freezing  and 
defines  the  effective  rate  of  freezing  as  being  the  time 
taken  for  the  temperature  of  the  warmest  portion  of  the 
substance  being  frozen  to  pass  through  the  interval  41° 
to  23°  F.  Then  in  discussing  rapid  freezing  it  is  im¬ 
plied  that  the  term  should  apply  only  to  commodities 
frozen  faster  than  the  critical  rate,  which  is  the  “  slowest 
rate  at  which  tissue  may  be  frozen  without  appreciably 
breaking  down  the  cell  structure.” 

Until  recently  the  term  rapid  freezing  was  associated 
mainly  with  those  systems  of  freezing  employing  the 
principle  of  direct  or  indirect  contact  with  some  cold 
brine,  and  commodities  were  said  to  be  rapidly  frozen  if 
frozen  by  one  of  these  brine  systems,  irrespective  of  the 
rate  at  which  freezing  took  place.  The  term,  therefore, 
lacked  definition  and  could  consequently  be  used  more 
or  less  indiscriminately.  Now  a  discrimination  can  be 
made  between  slow  and  rapid  freezing  by  observing  the 
time  taken  for  the  temperature  to  drop  through  an 
arbitrary  temperature  interval. 

Though  the  critical  rate  for  freezing  fish  is  still  un¬ 
determined,  Finn  suggests  that  it  will  in  all  probability 
be  approximately  the  same  as  for  beef — that  is,  in  the 
neighbourhood  of  48  minutes.  Fish  muscle  is  much 
more  delicate  than  beef  muscle;  furthermore  fish  are  cold 
blooded:  and  though  it  is  not  known  how  these  factors 
affect  the  critical  rate  of  freezing,  for  want  of  direct  ex¬ 
perimental  results,  the  rate  discovered  for  beef  may  be 
tentatively  assumed  for  fish. 

When  commencing  work  at  this  Station  on  the  cooling 
rate  of  fish,  it  was  found  that  the  critical  temperature 
interval  41°  to  23°  F.  is  not  very  suitable.  Though  the 
upper  limit  of  the  interval,  as  long  as  it  is  above  the 
freezing  point,  is  of  no  particular  importance,  the  tem¬ 
perature  (41°  F.)  set  by  the  English  investigator  Moran 
for  beef  is  somewhat  high  for  fish,  because  generally  fish 
which  have  been  stowed  in  ice  do  not  enter  the  freezers 


By  O.  C.  YOUNG 

Pacific  Fisheries  Experimental 

Station,  Prince  Rupert,  B.C. 

at  41°  F.  The  interval  32°  to  23°  F.  which  most  closely 
coincides  with  the  zone  of  maximum  crystal  formation 
(stated  to  be  31°  to  25°  F.)  would  be  more  suitable, 
when  accompanied  by  a  corresponding  change  in  the 
time  limit.  Work  recently  completed  at  this  Station 
indicates  that  if  it  takes  48  minutes  to  reduce  the  tem¬ 
perature  of  fish  steaks  from  41°  to  23°  F.,  the  first 
13  minutes  are  utilised  in  reducing  the  temperature  to 
32°  F.  and  the  remaining  35  minutes  are  taken  to  reduce 
the  temperature  to  23°  F.  In  other  words,  if  the  interval 
selected  were  32°  to  23°  F.  instead  of  41°  to  23°  F., 
the  time  limit  would  have  to  be  changed  from  48  minutes 
to  35  minutes  to  give  the  same  speed  of  freezing. 

The  rate  at  which  the  temperature  of  fish  may  be 
lowered  in  a  given  freezing  system,  such  as  sharp  freez¬ 
ing  by  air  with  natural  circulation,  or  brine  freezing  with 
a  constant  velocity  of  the  brine,  depends  upon  the  tem¬ 
perature  of  the  cooling  medium  (air  or  brine)  and  the 
thickness  of  the  fish  to  be  frozen.  Consequently,  if  the 
critical  cooling  rate  is  known,  and  given  reliable  cooling 
curves  (i.e.,  curv'es  showing  the  relation  between  time 
and  temperature  for  different  thicknesses  of  fish),  the 
optimum  operating  conditions  for  the  production  of  a 
rapidly  frozen  product  may  be  determined  for  such  a 
system.  If  the  temperature  of  the  system  cannot  be 
altered  readily,  then  the  thickness  of  the  product  must 
be  changed  so  as  not  to  exceed  a  given  maximum,  or  if 
the  thickness  of  product  is  fixed  at  i-inch  fillets  or  steaks, 
then  the  temperature  of  the  system  must  be  altered  so 
that  the  freezing  rate  will  just  exceed  the  critical  rate.  It 
will  readily  be  seen,  therefore,  that  next  in  importance 
to  knowing  the  critical  rate  of  freezing  is  to  have  reliable 
cooling  cuiA’es  in  order  that  a  distinction  may  be  made 
between  slowly  and  rapidly  frozen  fish. 

Since  the  water  in  fish  muscle  does  not  all  freeze  at  a 
fixed  temperature,  but  the  various  quantities  frozen  are 
dependent  upon  the  temperature,  it  is  difficult  to  calcu¬ 
late  the  time  required  to  reduce  the  temperature  of  a 
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fish  through  the  critical  interval  under  given  freezing 
conditions,  mainly  because  of  the  variables  involved. 
Any  mathematical  treatment  would  not  only  have  to 
take  into  account  the  thickness  of  fish,  the  temperature 
of  the  cooling  medium  and  the  thermal  and  physical  con¬ 
stants  of  the  flesh,  but  would  have  to  include  the  extent 
of  the  freezing  and  the  changes  in  the  various  constants 
as  freezing  progressed.  When  dealing  with  a  complex 
substance  such  as  fish  muscle  it  is  not  safe  to  assume 
that  a  thermal  constant  such  as  latent  heat  of  fusion  will 
remain  constant  through  a  given  temperature  range  be¬ 
cause  the  water  frozen  out  leaves  the  remaining  liquid 
richer  in  naturally  occurring  soluble  salts,  and  it  is 
reasonable  to  suppose  that  the  latent  heat  will  vary  as 
the  salt  concentration  varies.  Therefore  an  equation 
such  as  that  advanced  by  Langstroth*  could  not  be 
expected  to  give  very  accurate  results  over  the  wide 
temperature  range  of  the  critical  interval  suggested. 

Realising  the  value  that  curves  from  direct  freezing 
experiments  would  have,  further  work  is  in  progress  at 
this  Station  to  obtain  the  necessary  data  for  the  various 
kinds  of  commercial  fish  of  this  coast,  when  cooled  ac¬ 
cording  to  the  systems  in  common  use.  For  illustrative 
purposes  some  of  the  results  are  given  in  Figs,  i  to  3. 

The  curve  shown  in  Fig.  i  is  a  typical  cooling  curve 
for  halibut,  when  freezing  from  both  sides  in  a  metal¬ 
faced  container  submerged  in  calcium  chloride  brine  held 
at  constant  temperature  (  +  1°  F.)  and  gently  agitated 
with  a  stirrer.  The  curve  shows  the  relation  between 
time  and  the  temperature  at  the  centre  of  the  muscle,  the 
fibres  of  which  were  perpendicular  to  the  freezing  sur¬ 
faces  of  the  container.  That  is,  the  fish  was  in  the  form 
of  steaks.  It  will  be  seen  that  though  it  took  about  80 

*  G.  O.  Langstroth,  Contr.  Canad.  Biol.  Fish.,  N.S.  VI. 
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minutes  to  reduce  the  temperature  at  the  centre  of  the 
steak  from  +^2°  to  -2°  F.,  it  took  but  slightly  over 
41  minutes  for  the  temperature  to  be  reduced  through 
the  critical  zone  41“  to  23°  F.  (a 
to  c),  and  30  minutes  to  pass 
the  zone 


The  Bacteriological  Laboratory  at  Prince  Rupert,  used  for  the 
study  of  factors  affecting  transportation  facilities  for  fresh  and 
frozen  fish,  the  control  of  canned  marine  products,  and  the 
bacteriological  discoloration  of  fresh  fish. 


to  23“ 

F.  (6  to  c).  According  to  the 
new  definition,  then,  this  fish 
could  safely  be  called  rapidly 
frozen. 

Referring  still  to  the  curve 
in  Fig.  I  it  will  be  noticed 
that  at  the  point  o  the  curve 
flattens  out,  or  the  tempera¬ 
ture  remains  constant  moment¬ 
arily.  This  is  the  temperature 
where  ice  crystals  first  begin 
to  form  and  shows  that  the 
initial  freezing  point  of  the 
muscle  is  in  the  neighbour¬ 
hood  of  30°  F.  In  one  or  two 
instances  when  cooling  took 
place  comparatively  slowly, 
there  was  a  slight  depression 
in  the  curv'e  to  the  left  of  0. 


That  is,  the  temperature  dropped  slightly  below  30°  F. 
and  then  suddenly  rose  again,  showing  that  under  certain 
conditions  the  juices  can  be  supercooled.  Between  o  and 
c  the  most  important  phase  of  the  freezing  process  is 
shown  In  this  interval  Finn  (Progress  Report  No.  14, 
1932)  found  that  about  84  per  cent,  of  the  water  crystal¬ 
lised  out,  so  it  will  be  seen  that  the  number  of  crystals 
and  therefore  the  average  size  of  crystal  will  be  con¬ 
trolled  by  the  time  taken  to  reduce  the  temperature 
through  this  zone.  To  the  right  of  c  the  temperature 
drops  very  quickly,  showing  that  the  heat  capacity  is 
low. 

Relations  were  also  obtained  between  thicknesses  of 
steaks  and  time  required  to  reduce  the  temperature  of 
the  innermost  portions  through  the  zone  32°  to  23°  F., 
by  varying  the  thicknesses  of  the  steaks  and  the  tempera¬ 
ture  of  the  cooling  bath.  Typical  results  are  plotted  in 
Fig.  2. 

Asssuming  the  critical  rate  for  fish  to  be  48  minutes 
for  the  interval  41“  to  23°  F.  or  35  minutes  for  the  zone 
of  maximum  crystal  formation,  then  from  the  curv'es 
shown  in  Fig.  2  it  is  a  simple  matter  to  obtain  a  relation 
between  thickness  of  steak  and  brine  temperature  neces¬ 
sary  to  reduce  that  thickness  through  the  zone  in  the 
required  time.  A  typical  curve  showing  this  relation¬ 
ship  for  the  stated  conditions  is  given  by  the  curve  in 
Fig.  3.  It  will  thus  be  seen  that  the  results  of  these 
experiments  are  unaffected  by  the  critical  rate,  though 
they  do  involve  an  arbitrarily  chosen  critical  zone  on  the 
temperature  scale.  So  should  it  later  be  found  that  the 
critical  cooling  rate  for  fish  is  different  from  that  sug- 


Laboratory  for  the  study  of  the  structure  and  poly* 
merisation  of  fish  oils  at  Prince  Rupert. 


gested,  the  only  curve  that  would  be  affected  would  be 
that  show'n  in  Fig.  3. 

It  is  planned  to  secure  similar  data  for  air-freezing, 
employing  different  temperatures  when  the  air  is  moving 
under  natural  convection  and  at  high  velocities;  also  for 
the  various  brine  systems  including  direct  immersion, 
brine  spray,  and  those  employing  indirect  contact  by  the 
use  of  containers  or  metal  belts. 


A  NOTE  ON  BACTERIA  AND  LOW  TEMPERATURE  STORAGE 


The  following  note  describing  an  interesting  experi¬ 
ment  has  been  taken  from  a  report  issued  by  the 
Biological  Board  of  Canada  in  December,  1934. 

IT  IS  matter  of  economic  importance  to  the  cold  storage 
section  of  the  industry  to  know  the  effects  of  low  tem¬ 
perature  in  controlling  the  growth  of  bacteria  on  fish. 
In  order  to  determine  this,  a  population  of  many  dif¬ 
ferent  kinds  of  bacteria  growing  in  minced  halibut  was 
frozen  rapidly  in  brine,  then  stored  at  —10°  C.  (14“  F.), 
-15°  C.  (5°  F.),  and  —20”  C  (  —  4“  F.).  At  certain 
periods  thereafter  the  surviving  numbers  of  the  popula¬ 
tion  were  counted.  The  experiment  has  been  in  oper¬ 
ation  220  days  and  is  still  being  continued. 

The  results  to  date  are  outlined  in  the  following  table. 
They  indicate  that  the  number  of  bacteria  surviving  at 
-  10°  C.  is  much  smaller  than  at  either  —15°  or  —  20°  C. 

The  significance  of  these  results  points  to  irreversible 
chemical  changes  having  occurred  at  a  much  greater  rate 
in  the  cells  of  those  bacteria  which  have  not  survived 
the  storage  temperature  of— io°C.  It  is  quite  probable 
that  these  irreversible  chemical  changes  take  the  form 
of  denaturation  of  the  proteins  of  the  cell  protoplasm, 


By  R.  H.  BEDFORD 

PaciFic  Fisheries  Experimental 
Station,  Prince  Rupert,  B.C. 

primarily  due  to  dehydration  by  freezing,  which  in  turn 
causes  changes  in  the  hydrogen  ion  and  salt  concentra¬ 
tions  of  the  bacterial  cell.  Such  changes  as  these  have 
been  shown  to  be  involved  in  the  low  temperature  de¬ 
naturation  of  the  proteins  of  the  juices  of  meat  and  fish; 
the  rate  at  which  this  takes  place  being  greater  at 
-10°  C.  than  at  —20°  C. 

This  means  that  the  temperature  of  —20“  C.,  which 


Relative  Populations  of  Surviving  Bacteria  after 
Storage  at  Low  Temperatures. 

Days  storage. 


Storage  temperature. 

0 

115 

178 

192 

206 

220 

-lo’  C.  (14“  F.) 

100* 

61 

3  b 

2-1 

2-1 

2-5 

-i5“C.(  5’F.) 

100 

i6-8 

10-4 

3-9 

100 

8-2 

-20*  C.  (-4’  F.) 

100 

507 

610 

57-4 

550 

53-2 

•  100  is  equivalent  to  280,000  organisms.  Incubation  six 
days  at  25“  C. 
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is  economically  the  best  for  preserving  frozen  halibut, 
also  preserves  the  bacterial  population  to  a  greater  extent 
than  the  higher  temperatures  of  —  io°  C.  and  —15°  C. 

The  questions  then  arise :  (a)  What  is  the  condition  of 
the  live  bacteria  at  -  20®  C.  and  lower — do  they  actually 
function  as  living  organisms,  and  if  so,  what  effect  have 


they  on  fish  during  long  periods  of  storage?  (6)  Has  the 
greater  bacterial  population  any  particular  significance 
after  the  fish  have  been  thawed? 

The  answers  to  these  questions  are  of  practical  import¬ 
ance  to  the  cold  storage  industry,  the  retailer,  and  the 
consumer. 


GROWTH  OF  MICRO-ORGANISMS  AT  AND  BELOW  0°  C. 


The  following  interesting  note  is  a  summary 
of  an  important  piece  of  work  described 
in  “Phytopathology,”  1934,  24,  780-796. 


By  J.  A.  Berry  and  C.  A.  Mag  oon 

Division  of  Fruit  and  Vegetable  Crops  and  Diseases,  Bureau  cf 
Plant  Industry,  U.S.  Department  of  Agriculture,  Washington,  D.C. 


A  review  of  the  literature  on  the  minimum  tempera¬ 
ture  requirements  of  micro-organisms  shows  that : 

Since  1887,  numerous  species,  including  even  some  of 
the  pathogenic  forms,  have  been  observed  to  grow  at 
0°  C.  and,  in  some  cases,  considerably  below  that  tem¬ 
perature.  In  general,  the  organisms  developing  at  sub¬ 
zero  temperatures  are  fungal  rather  than  bacterial, 
though  some  bacterial  growth  has  been  observed. 

Of  these  organisms  developing  at  temperatures  below 
—  5°  C.  species  of  Cladosporium  and  Sporotrichiim  have 
been  most  commonly  observed. 

In  general,  following  exposure  to  moderately  low  tem¬ 
peratures,  e.g.,  —5°  to  —6°  C.,  there  is  a  marked 
reduction  in  the  number  of  viable  organisms.  Under 
aerobic  conditions,  however,  this  initial  decrease  may  be 
followed  by  the  actual  increase  of  cold-tolerant  moulds. 

There  is  evidence  that  the  development  of  moulds  may 
take  place  at  temperatures  below  those  at  which  their 
spores  can  germinate.  Spore  germination  of  certain 
moulds,  however,  has  been  observed  at  temperatures  as 
low  as  —778°  C. 

Any  microbial  growth  below  —10°  C.  seems  unlikel}’. 
Failure  of  an  organism  to  grow  at  a  subzero  tempera¬ 
ture  may  be  due  to  ice  formation  in  the  medium  rather 
than  to  the  effect  of  cold  alone,  though  apparently  some 
microforms,  particularly  certain  moulds,  are  less  affected 
by  ice  formation  than  others. 

Humidity  and  oxygen  relationships  are  factors  to  be 
evaluated  in  a  consideration  of  microbial  growth  at  low 
temperatures. 

No  reported  record  has  been  found  of  the  growth  of 
Clostridium  botulinum  at  subfreezing  temperatures. 

The  writers’  records  show  growth  at  —4°  C.  of  Pseudo¬ 
monas  fiuorescens  and  species  of  Lactobacillus.  Torula. 
Monilia,  and  Penicillium.  Growth  of  species  of  Clado¬ 
sporium  and  Sporotrichum  at  -67°  C.,  also,  is  re¬ 
ported.  These  organisms  were  isolated  from  frozen-pack 
fruits  and  vegetables  and  grown  in  pure  cultures  at  the 
temperatures  mentioned. 

A  graph  shows  the  rate  of  growth  of  a  strain  of 
Pseudomonas  fiuorescens  at  —4°  C. 

Types  of  culture  media  suitable  for  use  in  the  study  of 
microbial  growth  at  temperatures  below  0°  C.  are  con¬ 
sidered. 


The  contention  that  a  truly  cold-loving  or  “  psychro- 
philic  ”  group  of  micro-organisms  exists  appears  un¬ 
warranted  by  available  evidence.  While  organisms  re¬ 
corded  as  growing  at  0°  C.  or  below  may  with  propriety 
be  regarded  as  forming  a  cold-tolerant  group,  their  tem¬ 
perature  requirements  for  best  growth  definitely  place 
them  in  the  mesophilic  class. 

A  bibliography  of  56  references  is  given. 


2,000  l^ears  Ego 

Lard  and  Bears’  Grease* 

The  fatt  of  Swine  &  of  Beares  is  prepared  after  this 
manner.  Taking  that  which  is  new  &  grosse  such  as  is 
that  which  growes  vpon  the  kidnies,  &  the  skinne  being 
taken  off,  cast  it  into  a  good  quantitie  of  very  cold  raine- 
water,  rubbing  it  carefully  with  ye  handes  and  as  it  were 
reviuing  it  againe.  Then  having  washt  it  often  in  other 
water,  put  it  into  an  earthen  vessel  that  will  hold  twice 
as  much  as  that  commes  to,  and,  putting  in  as  much 
water  as  may  couer  the  fatt,  set  it  ouer  a  gentle  fire  of 
coales,  &  stirr  it  with  a  splatter;  &  when  it  is  melted 
strain  it  through  a  strainer  into  water,  &  soe  letting  it 
coole;  then  putting  out  all  the  water  gently  from  it,  care¬ 
fully  put  it  againe  into  another  vessell  ready  washt 
beforehand,  &  putting  in  water  vpon  it,  melt  it  gently. 
Then  hauing  taken  it  downe,  &  suffered  the  dreggs  to 
settle  a  little,  put  it  out  into  a  mortar  moystened  with  a 
sponge.  And  when  it  is  growne  together,  taking  it 
downe,  &  taking  off  ye  filth  lying  in  the  bottom,  melt 
it  againe  the  third  tyme  without  water,  and  pouring  it 
againe  into  ye  mortar,  and  hauing  made  it  cleane,  put  it 
vp  into  an  earthen  vessell,  and  hauing  stopt  it  close, 
set  it  up  in  a  very  cold  place. 

♦  From  The  Greek  Herbal  of  Dioscorides. — (Translated  into  F.nglish 

in  1655-) 
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Industrial  News 


SEEN  AT  THE  B.I.F.-BOXES-HCN  FUMIGATION- 
COLOUR  MATCHING-" GELOZONE"— TEA  SEED  OIL 
-INVENTOR  OF  FAMOUS  MILK  TEST  HONOURED- 
HOW  AMERICANS  MAKE  THEIR  ICE-  CORROSION  BY 
COOLING  BRINES-WORLD-FAMOUS  CHEF  DIES 


Seen  at  the  B.I.F. 

A  most  imposing  array  of  their 
products,  specially  featuring  “  Dry- 
dex  ”  and  “  Olio  ”  flavours,  was  to 
he  seen  on  the  stand  of  Messrs.  A. 
Boake,  Roberts  and  Co.,  Ltd.  “  Dry- 
dex  ”  flavours  are  made  for  incor¬ 
poration  in  powders,  “  Olio  ”  being 
an  oil-soluble  form. 

A  very  fine  exhibit,  admirably 
arranged,  was  that  of  Messrs.  W.  J. 
Bush  and  Co.,  Ltd.  It  is  impossible 
to  indicate  more  than  a  few  of  the 
items  in  each  of  the  several  different 
classes,  but  we  must  mention  their 
concentrated  fruit  juices,  preserved 
with  50  per  cent,  of  sugar.  These 
were  very  fine,  and  about  a  dozen 
fruits  were  represented.  Then  there 
was  Vanillin  Bush  100  per  cent.,  made 
from  clove  oil  distilled  from  cloves  at 
their  own  factory,  and  cream  of  tar¬ 
tar  B.P.  99'5  to  100  per  cent.,  also 
made  at  Ash  Grove.  Another  special 
exhibit  comprised  harmless  food 
colours  for  all  types  of  foodstuffs; 
coumarin,  used  now  for  imparting  a 
vanilla  flavouring  to  ices,  was  also 
shown,  together  with  a  complete 
range  of  essential  and  terpeneless 
oils.  Finally  we  must  mention  the 
very  fine  essences  shown;  almost 
every  fruit  was  represented,  includ¬ 
ing  lime,  banana,  coconut,  etc.,  and 
there  was  a  honey  essence. 

Boxes 

Messrs.  Eburite  Corrugated  Con¬ 
tainers,  Ltd.,  were  for  the  first  time 
at  the  B.I.F.  demonstrating  the  con¬ 
struction  of  their  non-returnable 
paper-board  ice-cream  containers. 
These  have  been  in  regular  use  in 
the  U.S.A.  for  some  time,  and  they 
are  now  being  increasingly  used  in 
this  country.  They  are  hygienic, 
and  80  per  cent,  lighter  than  metal 
cans,  compared  with  w’hich  they  re¬ 
present  a  saving  of  33^  per  cent,  of 
the  direct  cost. 

HCN  Fumigation 

I.C.I.  had  an  interesting  exhibit 
showing  how  fumigation  with  HCN 
destroys  citrus  scale  insects  and  pro¬ 
motes  the  growth  of  clean  and 
healthy  fruits.  The  exhibit  included 


fruit  infested  with  scale  insects,  and 
fruit  from  a  fumigated  tree.  A  num¬ 
ber  of  sectionalised  relief  maps 
demonstrated  the  astonishing  rami¬ 
fications  of  this  great  group  of  firms. 

An  unusual  and  very  attractive 
stand  was  that  of  Messrs.  Robinson 
and  Sons,  Ltd.,  of  Chesterfield.  This 
was  built  up  of  cartons,  among  which 
it  was  possible  to  examine  many  in¬ 
teresting  examples  of  their  printed 
and  lithographed  cardboard  boxes, 
including  round,  square,  and  folding 
designs. 

Colour  Matching 

Messrs.  Tintometer,  Ltd.,  were  dis¬ 
playing  a  new  and  very  neat  appara¬ 
tus  for  colour  matching  in  Nessler 
tubes;  the  facility  with  which  the 
modern  Lovibond  Tintometer  can  be 
employed  for  colour  measurement 
should  now  be  known  to  everyone. 

Celozone  " 

This  was  featured  by  Messrs. 
Whiffen  and  Sons,  Ltd.  It  is,  of 
course,  very  much  used  nowadays  as 
a  stabiliser  in  ice-creams,  and  it  is 
stated  to  be  proving  very  efficacious 
also  in  packs  of  many  different  foods, 
especially  in  meat  and  fish  pastes  for 
preventing  breaking  of  emulsion  and 
shrinkage.  This  very  useful  material 
is  in  powder  form. 

Messrs.  Williams  (Hounslow),  Ltd., 
specialise  in  harmless  colours  for  use 
in  foodstuffs,  and  a  very  large  range 
of  materials  was  on  show  at  their 
stand.  This  firm  supplies  a  very  use¬ 
ful  colour  card  for  reference  purposes. 

Tea  Seed  Oil 

With  the  present  high  prices  ruling 
for  olive  oil  there  should  be  an  im¬ 
proved  demand  for  tea  seed  oil 
(about  which  we  published  a  trade 
note  in  the  June,  1934,  issue  of  our 
associated  journal  The  Manufac¬ 
turing  Chemist)  to  replace  it.  The 
crude  tea  seed  oil  may  contain  traces 
of  saponin,  which  woidd  have  to  be 
removed  before  the  oil  could  be  used 
as  a  salad  oil  or  for  other  edible 
purposes. 

Messrs.  Moreland  and  Co.,  of  4, 
Lloyds  Avenue,  London,  E.C.  3,  in¬ 


form  us  that  they  are  now  in  a  posi¬ 
tion  to  supply  the  oil,  guaranteed  to 
be  free  from  saponin.  They  have  a 
few  drums  of  the  crude  oil  and  also 
of  oil  from  which  saponins  have  been 
removed,  and  will  be  pleased  to  re¬ 
ceive  enquiries  and  forward  samples. 

Incidentally,  Messrs.  Moreland 
also  say  that  they  are  in  a  position 
to  supply  any  of  the  fats  required  in 
the  manufacture  of  compound  fats, 
information  concerning  which  was 
requested  in  Enquiry  1,793  in  the 
February  issue  of  this  journal.  As 
this  is  by  no  means  the  first  time 
we’ve  had  this  enquiry  (it’s  not  even 
the  first  time  we’ve  published  it!) 
we  hope  interested  readers  will  take 
note. 

Inventor  of  Famous  Milk  Test 
Honoured 

In  the  University  of  Wisconsin 
there  has  recently  been  placed  a 
memorial  plaque  of  bronze,  which 
will  be  a  constant  reminder  of  the 
inventor  of  the  worldwide  milk  test 
used  by  dairymen  to  determine  the 
butter  fat  content  of  milk.  The 
plaque  was  designed  by  Lorado  Taft 
and  erected  to  the  memory  of  Dr. 
Stephen  Moulton  Babcock,  from 
whom  the  universally  used  Babcock 
test  for  milk  gets  its  name. 


A  photograph  of  the  bronze  plaque. 
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How  Americans  make  their  Ice 

The  following  item  is  of  interest  in 
connection  with  the  articles  dealing 
with  refrigeration  w’hich  appear  else¬ 
where  in  this  issue. 

The  manufacture  of  ice  is  an  in¬ 
dustry  of  considerable  importance  in 
America,  where  the  high  tempera¬ 
tures  which  are  prevalent  in  summer 
make  cold  storage  necessary  if  fresh 
food  is  to  be  kept  in  the  house. 

A  cheap  and  convenient  refrigerant 
for  domestic  use  is  “  salt  ice  ”,  which 
melts  at  a  uniform  temperature  of 
—  6°  F.  It  is  manufactured  by 
freezing  brine  so  quickly  that  the 
salt  has  no  opportunity  to  separate. 
Common  salt  is  mixed  w’ith  w’ater,  a 
mechanical  agitator  with  monel 
metal  shaft  and  blades  being  used, 
and  the  resulting  brine  is  pumped 
into  a  tank  in  which  revolve  two 
watertight  monel  metal  cylinders 
filled  with  freezing  calcium  chloride 
at  a  temperature  of  —  30“  F.  The 
thin  film  of  salt  ice  w'hieh  forms  on 
the  outside  of  the  cylinders  is  peeled 
off  and  falls  into  a  collecting  bin. 


We  have  just  heard  of  tw’o  im¬ 
portant  contracts,  one  in  this 
country  and  one  abroad,  recently 
secured  by  The  Liverpool  Refrigera¬ 
tion  Co.,  Ltd.  They  are  to  supply 
the  refrigerating  machinery  for  con¬ 
tinuous  process  ice-cream  hardening 
at  -65°  F.  to  the  Midland  Counties 
Dairies,  Ltd.,  at  Birmingham,  and 
Frontino  Gold  Mines  have  asked  them 
for  refrigerating  equipment  for  meat 
storage  in  South  America.  The  plant, 
which  will  be  automatically  con¬ 
trolled,  includes  a  “  Polar  ”  single 
cylinder  sleeve  valve  compressor. 


Corrosion  by  Cooling  Brines 

In  a  series  of  experiments  designed 
to  test  the  ability  of  various  metals 
to  withstand  corrosion  by  different 
types  of  cooling  brines,  Mietke  and 
Witt  (Molkerei-Ztg.  [Hildesheim^, 
1934,  48,  842-843)  found  that  the 
degree  of  attack  varies  with  the 
composition  of  the  brine,  but  w’as 
relatively  severe  on  the  majority  of 
the  materials  tested.  Metals  speci¬ 
fied  as  showing  resistance  to  attack 
considerably  above  the  average  w'ere 
nickel-chromium  austenitic  steel, 
pure  nickel,  and  nickel-copper  alloy. 


A  campaign  for  Fry’s  breakfast 
cocoa  is  now'  running  in  the  provin¬ 
cial  press  through  London  Press  Ex¬ 
change,  Ltd.,  says  the  Advertiser’s 
Weekly. 


World-Famous  Chef  Dies 

M.  Auguste  Escoffier,  France’s 
“unofficial  ambassador”,  as  M. 
Herriot  once  called  him,  w'orld- 
famous  chef  and  inventor  of  the 
Peche  Melba,  died  on  Tuesday,  Feb¬ 
ruary  12,  at  the  age  of  88,  at  his 
home  near  Monte  Carlo,  to  which  he 
retired  a  number  of  years  ago. 

Although  famous  principally  as 
chef  and  restaurant  director — he  had 
carried  the  renown  of  French  cook¬ 
ing  to  England,  America,  Spain, 
Russia,  Italy,  India,  and  South 
Africa — and  as  director  of  the  cuisine 
of  the  Savoy  and  later  the  Carlton, 
M.  Escoffier  also  took  great  interest 
in  the  industrial  or  factory  scale  pro¬ 
duction  of  high-quality  foods.  He 
had  in  particular  a  great  enthusiasm 
for  fine  soups,  and  on  several  occa¬ 
sions  visited  the  soup  kitchens  of  the 
Crosse  and  Blackwell  factories. 

One  of  M.  Escoffier’s  own  ventures 
in  food  manufacturing  is  still  in 
active  existence — Escoffier,  Ltd.,  the 
pickle  and  preserve  manufacturers, 
of  Peckham — which  firm  the  cele¬ 
brated  chef  founded. 

M.  Escoffier  achieved  fame  at  a 
comparatively  early  age.  Before  he 
was  20  (in  1865)  he  was  the  chef  of 
a  fashionable  Paris  restaurant  at 
which  the  then  more  numerous  royal 
heads  of  Europe  were  frequent 
guests. 

He  came  to  London  with  M.  Ritz 
in  1880,  and,  while  chef  at  the  Carl¬ 
ton,  invented  his  famous  Peche 
Melba  to  please  the  celebrated  prima 
donna,  who  asked  him  if  he  could 
combine  the  flavours  of  vanilla. 


peach,  and  raspberry  in  one  perfect 
dish. 

The  author  of  a  book,  “  A  Guide 
to  Modern  Cookery  ”,  his  genius  was 
naturally  respected  in  France.  Four 
hundred  of  France’s  leading  chefs 
and  gourmets  gave  a  dinner  in 
March,  1928,  in  honour  of  M. 
Escoffier’s  nomination  as  Officer  of 
the  Legion  of  Honour.  M.  Herriot 
presided  as  head  of  the  Department 
of  Fine  Arts. 

British  Goods  in  Canada 

It  is  quite  likely  that  conditions  in 
Canada  will  change  during  the  next 
few  months  in  such  a  w’ay  that 
British  products  will  enter  the 
country  which,  on  account  of  high 
tariffs,  have  been  prohibitive  during 
the  past  few  years. 

The  How'ell  Warehouses,  Ltd.,  of 
Toronto,  Canada,  have  complete 
facilities  not  only  for  warehousing 
and  shipping  but  also  for  light  manu¬ 
facturing,  packaging,  invoicing,  col¬ 
lecting,  etc.  That  is  to  say,  the 
English  manufacturer  can  have  all 
the  advantages  of  a  Canadian  plant, 
W’ith  his  expenses,  however,  only  in¬ 
creasing  as  the  sales  increase. 

In  addition  to  their  packaging  and 
manufacturing  services  this  firm  also 
operates  an  affiliated  organisation, 
Richardson  Agencies,  Ltd.,  Canadian 
selling  agents  for  a  number  of  well- 
known  lines  and  distributors  through¬ 
out  the  wholesale  and  retail  drug 
field,  departmental  and  chain  stores 
in  Canada. 

This  firm  is  fully  prepared  to  give 
all  the  references  which  may  be  re¬ 
quired,  and  we  think  the  British 
manufacturer  is  looking  for  the  type 
of  facilities  w'hich  they  have  to  offer. 


Fire  i 

The  Building  Industries  National 
Council,  of  5,  Duke  Street,  Adelphi, 
London,  W.C.  2,  recently  published  a 
Report  on  “  Means  of  Escape  from 
Fire  ”,  price  Is.  3d. 

The  Report  deals  for  the  first  time 
in  detail  with  the  designing  of  build¬ 
ings  from  the  point  of  view  of  the 
provision  of  adequate  means  of 
escape  in  case  t)f  fire.  Difficulties 
arising  from  the  absence  of  defined 
regulations  dealing  with  this  matter, 
particularly  in  London,  are  met  by 
setting  out  a  logical  sequence  of 
factors  and  formulae  as  a  basis  for 
the  designing,  construction,  and 
equipment  of  modern  buildings  with 
adequate  means  of  escape  in  case  of 
fire. 

While  the  matters  dealt  with  in 
the  Report  are  of  particular  and 
direct  concern  to  all  those  engaged 
in  the  building  industry,  they  are  of 
equal  interest  to  actual  and  pros¬ 
pective  building  owners  and  all  con¬ 
cerned  in  the  construction  and  equip¬ 
ment  of  modern  buildings. 
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Increased  European  Sugar  Output 

According  to  F.  O.  Licht,  the  Magde¬ 
burg  sugar  statistician,  there  will  be 
an  increase  in  the  production  of  sugar 
for  the  period  1934-1935  amount¬ 
ing  to  as  much  as  1,177,150  tons 
oyer  that  of  the  1933-1934  campaign. 
Licht  estimates  the  total  European 
production  (excluding  Russia)  to  be 
6,963,000  tons,  compared  with  the 
previous  year’s  6,185,850  tons.  Russia 
is  expected  to  produce  1,500,000  tons, 
representing  an  increase  of  some 
400,000  tons  compared  with  the  pre¬ 
vious  season. 

Germany  is  the  biggest  European 
sugar  producer,  with  an  output  of 
1,675,000  tons.  France  comes  next 
(if  Russia  is  excluded)  with  1,200,000 
tons,  and  Great  Britain  third  with 
635,000  tons.  It  will  be  seen  that 
although  many  countries  hold  large 
stocks  of  sugar  from  last  year,  pro¬ 
duction  is  increasing  in  nearly  all 
European  states.  It  would  seem  that 
European  beet  growers  and  sugar  re¬ 
finers  anticipate  that  the  recent  in¬ 
creased  consumption  of  sugar  and 
sugar  products  will  be  maintained  in 
the  immediate  future. 

Control  Instruments 

Messrs.  Short  and  Mason,  Ltd., 
Aneroid  Works,  London,  E.  17,  send 
us  particulars  and  leaflets  descrip¬ 
tive  of  a  large  number  of  instru¬ 
ments  designed  and  made  by  them. 

Moisture  control  is  effected  by 
their  Universal  Hygrostat,  which  is 
available  in  two  types,  air  operated 
and  electric. 

Volumetric  pressure  gauges  and 
recorders  are  available  for  all  types 
of  homogenisers,  viscolisers,  etc., 
and  among  numerous  other  indis¬ 
pensable  retort  fittings  may  be  men¬ 
tioned  their  “  single  duty  ”  direct 
set  recording  regulator,  recording 
thermometers,  a  “  Thermo-Tyme  ” 
temperature  regulator  (which  con¬ 
trols  two  temperatures,  or  one  tem¬ 
perature  and  one  pressure),  a  pres¬ 
sure  regulator,  diaphragm  valves, 
etc. 

Expansion 

We  hear  that  Jack  L.  Barnett, 
Ltd.,  wholesale  glass  merchants, 
whose  head  office  is  at  Leeds,  have 
recently  taken  showroom  accommo¬ 
dation  at  103,  Corn  Exchange  Build¬ 
ings,  Manchester  (Tel.  Blackfriars 
0225 — note  this  number,  as  an  error 
in  the  local  directory  gives  it  as 
0825).  The  showroom  is  open  from 
9  till  6,  and  their  representative  will 
do  all  in  his  power  to  make  “  Bar¬ 
nett  for  Bottles  ”  a  motto  to  re¬ 
member. 


Welfare  in  Industry 

The  first  Welfare  Pamphlet  in  the 
new  series  issued  by  the  Home  Office 
is  entitled  “  Protective  Clothing  for 
Persons  Employed  in  Factories  and 
Workshops  ”.  It  is  priced  9d.,  and 
can  be  obtained  from  H.M.  Station¬ 
ery  Office. 


In  “  A  critical  review  of  the  litera¬ 
ture  relating  to  the  hygienic  proper¬ 
ties  of  nickel  in  contact  with  food¬ 
stuffs  ”,  Korrosion  und  Metallschutz 
(1934,  10,  205-212),  presents  from  the 
pen  of  W.  Schreiber  the  first  instal¬ 
ment  of  a  report  on  a  survey  of 
literature  made  under  the  auspices 
of  the  German  Ministry  of  Health. 
The  results  of  experiments  by 
numerous  investigators  are  sum¬ 
marised  in  the  article,  with  full  refer¬ 
ences  to  the  original  literature. 

Traders*  Defence  Association 

The  T.D.A.  has  just  published  a 
little  booklet  setting  out  in  detail 
the  new  conditions  arising  out  of 
the  Road  and  Rail  Traffic  Act,  1933. 
Our  readers  will  no  doubt  remember 
the  notice  in  these  columns  dealing 
with  the  work  of  the  Association  in 
the  October,  1934,  issue  of  this 
journal. 

We  are  interested  to  learn  that 
membership  of  the  Association  is 
steadily  increasing,  and  enquiries 
concerning  its  work  and  the  service 
offered  should  be  addressed  to  the 
Secretary  at  37,  St.  Nicholas  Street, 
Bristol. 


British  Association  of  Chemists 

Prof.  E.  C.  C.  Baly,  President  of 
the  British  Association  of  Chemists, 
recently  gave  a  lecture  before  the 
Notts  and  Derby  Section  of  the 
Association  on  “  The  Conversion  of 
Carbon  Dioxide  and  Water  into 
Sugar  The  lecture  proved  a  great 
success,  an  enthusiastic  audience  of 
60  being  present.  Mr.  J.  F.  Briggs, 
A.C.G.I.,  F.I.C.,  of  Messrs.  British 
Celanese,  Ltd.,  presided. 

Notice  of  Removal 

The  name  Pontifex  has  been  asso¬ 
ciated  with  a  City  address  in  Shoe 
Lane  for  146  years,  but  owing  to  the 
sale  of  their  freehold  they  are  taking 
the  opportunity  thus  afforded  to 
consolidate  this  business  with  that 
of  their  '  well-known  West  End 
branch,  A.  Emanuel  and  Sons,  Ltd. 
The  combined  firms  will  be  con¬ 
ducted  under  the  trading  title  of 
Pontifex  and  Emanuel,  at  9-13, 
George  Street,  Manchester  Square, 
London,  W'.  1  (Tel.  Welbeck  8201 — 
8  lines). 

▼  ▼  ▼ 

The  Twelfth  Annual  Meeting  of 
the  American  Society  of  Bakery 
Engineers,  to  be  held  at  the  Edge- 
water  Beach  Hotel,  Chicago,  opens, 
on  March  11.  There  is  to  be  a  four- 
day  convention,  and  March  12  will 
be  devoted  largely  to  a  discussion  of 
materials. 


Inaugural  Luncheon  at  the  Grand  Hotel,  Dover,  on  the  occasion  of  the  opening  of 
the  New  Wheat  and  Flour  Laboratories. 


March,  1935 
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These  particulars  of  New  Patents  of 
interest  to  readers  have  been  selected 
from  the  “Official  Journal  of  Patents", 
and  are  published  by  permission  of  the 
Controller  of  H.M.  Stationery  Office. 
The  “Official  Journal  of  Patents"  can 
be  obtained  from  the  Patent  Office,  25, 
Southampton  Buildings,  London,  W.C.  2, 
price  IS.  weekly  (annual  subscription 
£1  lOS.). 

Latest  Patent  Applications 

^(91,892.  Rodgers,  F.  H.  (Spreckels 
Sugar  Co.)  :  Apparatus  for  recovering 
sugar.  January  10. 

160.  Joos,  O.  H. :  Treating  flour  in  flour 
mills.  January  2.  (Belgium,  October  22, 

1934) 

250.  Beisser,  a.  :  Devices  for  preserving 
meat,  etc.  January  i.  (Germany,  Feb¬ 
ruary  26,  1934.) 

544.  Hamburg,  M.,  and  Jalowetz,  E.  : 
Production  of  coffee  substitutes.  Janu¬ 
ary  7.  (Austria,  January  ii,  1934.) 

1188.  Parsons,  M.  L.,  and  Pooley, 
A.  H.  :  Food-shredding  utensils.  Janu¬ 
ary  14. 

1212.  Vivian,  J.  A.;  Packing  cheese. 
January  14. 

1528.  SCHACHTELKASEFABRIK  F.  ZwiCK, 
and  ZwicK,  F. :  Preserving  cheese.  Jan¬ 
uary  16.  (Germany,  January  23,  1934.) 

1529.  SCHACHTELKASEFABRIK  F.  ZwiCK, 
and  ZwicK,  F. :  Preserving  cheese.  Janu¬ 
ary  16.  (Germany,  September  26,  1934.) 
(Cognate  with  1528.) 

2192.  Cheetham,  T.  H.  :  Pie-moulding 
machines.  January  23. 

2215.  Hanovia  Chemical  and  Manufac¬ 
turing  Co. :  Devices  for  irradiation  of 
milk.  January  23. 

2444.  Stoddart,  W.  :  Containers  for  ice¬ 
cream,  etc.  January  24. 

27O0.  Heckermann,  H.  :  Preservation  of 
eggs.  January  28. 

2945.  Hurliman,  P.  E.,  and  Surrey 
Creameries,  Ltd.:  Packing,  etc.,  cheese. 
January  29. 

2990,  2991.  Imperial  Chemical  Indus¬ 
tries,  Ltd.  :  Preparation  of  baked  cereal 
foodstuffs.  January  29.  (United  States, 
January  29,  1934-) 

3171.  Still  and  Sons,  Ltd.,  W.  M.,  and 
Still.  F.  G. :  Coffee  infusers.  January  31. 
3302.  Curtis,  A.  B. :  Cream,  etc.,  con¬ 
tainers.  February  i. 

3456.  Berkel  and  Parnell’s  Slicing 
Machine  Manufacturing  Co.,  Ltd. 
(Maatschappij  van  Berkel’ s  Patent 
Naamloose  Vennootschap)  :  Slicing  ma¬ 
chines.  July  26,  1934. 

3716.  Heyman,  E.  :  Foodstuff  wrappings. 
February  5. 

Complete  Specifications  Accepted 
422,491.  Gibbon,  S.  H.  :  Treatment  of 
rice,  rice  offals,  or  paddy  and  the  like. 
(Cognate  Applications  20991/33  and 
34225/33.) 


423,063.  Kronberg,  N.  M.  :  Manufacture 
of  milk  powder.  (Addition  to  405,192.) 
(Convention  date  not  granted.) 

423,083.  Peake,  H.  E.  J.:  Manufacture 
of  fermented  beverages  and  medicinal 
preparations .  (Cognate  Application 

25370/34) 

423,080.  Beck,  A. :  Refining  of  chocolate 
masses  and  similar  masses. 

Printed  copies  of  the  full  Published 
Specifications  may  be  obtained  from  the 
Patent  Office,  25,  Southampton  Buildings, 
London,  W.C.  2,  at  the  uniform  price  of 
IS.  each. 

Abstracts  of  Recent  Specifications 

Group  Abridgments  can  be  obtained 
from  the  Patent  Office,  25,  Southampton 
Buildings,  London,  W.C.  2,  either  sheet 
by  sheet  as  issued  on  payment  of  a  sub¬ 
scription  of  5s.  per  Group  Volume,  or  in 
bound  volumes  price  2s.  each. 

419,518.  Pasteurising  and  sterilising 
liquids ;  preserving  food.  Webster,  R.  W., 
Abbey  Iron  Works,  Waltham  Cross,  Hert¬ 
fordshire.  Group  VI. 

In  apparatus  for  pasteurising  or  sterilising 
bottled  liquids  such  as  beer  and  milk  and 
jam  or  other  foods  in  which  the  bottles  d 
are  conveyed  on  carriers,  trays,  or  baskets 
b  attached  to  endless  chains  a  through  a 


series  of  tanks  containing  water  of  vary¬ 
ing  temperature,  a  recording  thermometer 
T  is  so  mounted  on  one  of  the  carriers  b 
that  it  automatically  assumes  a  true  re¬ 
cording  position  irrespective  of  the  rotary 
or  other  movement  of  the  carrier  b.  As 
shown,  the  thermometer  is  enclosed  in  a 
casing  b  having  at  each  end  a  centring 
disc  p  with  a  countersunk  centre  adapted 
to  be  engaged  by  the  correspondingly 
shaped  end  of  a  set  screw  r  carried  by  a 
channel  n  fixed  to  the  carrier  b.  The 
casing  b  can  swing  or  rotate  in  the  carrier, 
but  has  a  weight  to  cause  it  to  assume  the 
true  recording  position. 

419,988.  Mincing  machines.  Ward,  Ltd., 
T.  W.,  and  Elliott,  F.,  Savile  Street, 
Sheffield.  Group  VI. 

In  a  meat  chopping  or  mincing  machine 
the  knives  are  spaced  and  carried  by 
washers  or  carriers  which  are  keyed  or 
connected  together  in  such  manner  that 
when  the  knives  are  disassembled  and  re¬ 


assembled  on  the  knife  shaft  the  angular 
relationship  of  the  knives  cannot  be  dis¬ 
turbed.  As  shown,  the  knife  shaft  7  has 
a  collar  8  into  which  two  screws  9,  10  are 
threaded,  the  heads  of  the  screws  project¬ 
ing  from  the  collar  8  to  engage  holes  29, 
30  in  the  washer  or  carrier  16.  The  knife 
13  is  screwed  to  the  face  of  the  carrier  16 
by  screws,  similar  to  the  screws  9,  10, 
the  heads  of  which  engage  holes  in  the 
carrier  15,  which  in  turn  has  the  blade  12 
secured  to  it,  and  so  on.  The  final  screws 
17,  18  are  accommodated  in  recesses  or 
apertures  in  a  ring  43,  which  is  clamped 
by  a  nut  46  to  secure  the  whole  assembly 
of  knives  ii — 13  and  carriers  14 — 16. 
The  shanks  of  the  knives,  as  shown  in 
Fig.  V,  embrace  the  shaft  7  and  are  slotted 
at  31,  32  to  permit  radial  adjustments  of 


the  knives  to  compensate  for  recession  of 
the  edge  due  to  wear.  To  prevent  the 
carriers  and  knives  from  being  assembled 
with  incorrect  relative  angular  positions, 
the  screws  9,  10,  etc.,  and  the  correspond¬ 
ing  holes  29,  30,  etc.,  may  be  arranged 
otherwise  than  on  a  diameter,  or  one  set 
of  screw  heads  and  the  corresponding 
holes  may  be  made  of  different  size  to  the 
other  set  of  heads  and  holes.  As  shown, 
however,  the  correct  angular  relationship 
is  assured  by  arranging  one  set  of  screw 
heads  and  the  corre¬ 
sponding  holes  at  a  dif¬ 
ferent  radial  distance 
from  the  axis  than  the 
other  set  of  heads  and 
holes.  The  carriers  14 — 
— 16  are  spigoted  and 
socketed  to  engage 
with  one  another. 

421,429.  Drying  orange 
pulp.  Sardik,  Inc., 
305,  East  45th  Street, 
New  York,  U.S.A. 

A  process  already  described  in  E.P. 
409,727,  the  basic  feature  of  which  is  the 
drying  of  very  finely  divided  individual 
particles  of  vegetable  cellular  products 
upon  a  rotating  drum,  is  now  claimed  to 
be  applicable  to  citrus  fruits,  particularly 
oranges.  The  orange  pulp  is  separated 
from  the  rind  and  as  far  as  possible  from 
the  white  tissue  between  the  rind  and  the 
pulp,  care  being  taken  to  avoid  introduc¬ 
tion  of  oil  from  the  rind  into  the  pulp. 
Trapped  air  is  removed  from  the  latter  by 
passage  through  a  vacuum,  and  if  this 
process  cannot  be  applied  immediately  the 
pulp  should  preferably  be  kept  in  the 
interval  in  a  carbon  dioxide  atmosphere. 
The  main  feature  of  the  drying  apparatus 
to  which  the  air-free,  finely  divided  pulp 
is  next  pumped  is  a  rotary,  internally 
heated  drum,  upon  the  outer  surface  of 
which  the  fine  particles  are  distributed. 
In  this  apparatus  elimination  of  water 
from  the  pulp  takes  place  with  sufficient 
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rapidity  (in  about  fifteen  seconds)  at  a 
temperature  of  about  175°  F.  to  avoid 
injury  to  the  vitamins,  esters,  and  other 
desirable  ingredients  of  orange  pulp. 
(Convention  date,  U.S.A.,  February  13, 

1933) 

421,554.  Salts  of  organic  acids  as  common 
salt  substitutes.  S.  Michael,  The  Uni¬ 
versity,  Edgbaston,  Birmingham. 

The  products  specified  are  based  upon  the 
discovery  that  salts  in  which  both  anion 
and  cation  undergo  decomposition  in  the 
human  body  are  free  from  certain  thera¬ 
peutic  drawbacks  of  common  salt  substi¬ 
tutes  hitherto  available.  Types  of  salts 
specified  include  ammonium  salts  of  ali¬ 
phatic  hydroxy  acids  and  salts  of  ali¬ 
phatic  hydroxy  acids  with  aliphatic  bases 
containing  one  or  more  amino  groups  and 
two  or  more  hydroxy  groups.  Individual 
salts  of  these  classes,  however,  suffer  from 
the  drawback  of  an  unpleasant  acid 
flavour,  which  can  be  suppressed  by  mix¬ 
ing  with  one  another  in  a  special  manner 
— as,  for  example,  by  simultaneous  crys¬ 


tallisation  or  precipitation.  Incorporation 
of  lactose,  starch,  or  other  indifferent  sub¬ 
stance  also  suppresses  the  unpleasant 
flavour.  Examples:  150  gm.  tartaric  acid 
and  G7  gm.  malic  acid  are  dissolved  to¬ 
gether  in  alcohol  and  the  solution  satur¬ 
ated  with  dry  ammonia  gas  when  the 
mixed  ammonium  salts  are  precipitated. 
222  gm.  calcium  gluconate  and  250  gm. 
anhydrous  calcium  citrate  are  treated 
with  284  gm.  ammonium  oxalate  and  the 
filtrate  (after  removal  of  the  precipitated 
calcium  oxalate)  is  concentrated  before 
precipitating  the  salt  mixture  by  addition 
of  alcohol  and  a  little  ammonia. 

4  2 1 ,63 1 .  Fresh  fruit  juice  beverages.  Con- 

SERVENFABRIK  LeNZBURG  AND  SCHLOR,  J., 
Niederlenzerkirchweg  735,  Lenzburg, 
Aarau,  Switzerland. 

To  overcome  the  drawback  of  the  resinous 
flavour  which  natural  bottled  fruit  juices 
are  liable  to  develop  after  a  comparatively 
short  time  owing  to  chemical  changes  of 
the  natural  essential  oils,  it  is  proposed 


to  eliminate  the  latter  by  subjecting  the 
fresh  fruit  juice  to  a  vacuum  at  moderate 
temperature  and  then  introducing  a  stable 
flavouring  principle  of  the  non-essential 
oil  type — e.g.,  ginger  or  vermouth.  Ex¬ 
ample:  800  litres  of  fresh  apple  or  pear 
juice  are  warmed  to  28“  to  35“  C.  in  a 
I  cubic  metre  jacketed  vessel  and  main¬ 
tained  under  a  20-millimetre  vacuum  for 
half  an  hour  while  being  well  stirred.  The 
essential  oil-free  juice  is  then  run  off, 
cooled  to  4°  to  6°  C.,  and  a  flavouring 
solution  added  comprising  800  litres  water, 
40  gm.  sugar,  and  40  gm.  ginger.  The 
treated  juice  is  then  saturated  with  320 
gm.  carbon  dioxide,  again  with  thorough 
agitation,  and  allowed  to  stand  for  two 
days  under  2  atmospheres  pressure  before 
bottling  in  the  cold  under  sterile  con¬ 
ditions.  This  product  is  said  to  keep  for 
five  to  six  months  as  compared  with  two 
to  three  weeks  ordinarily.  The  same 
method  can  be  applied  to  the  manufacture 
of  mixtures  of  apple  and  lemon,  orange  or 
pineapple  juice. 


NIEW  CCMIPANIIIES 


Black  Diamond  Produce  Company, 
Limited.  5,  Duke  Street,  Tooley  Street, 
S.E.  I.  To  carry  on  bus.  as  mnfrs.  of 
and  dlrs.  in  butter,  margarine,  and  other 
fat  and  oil  products,  etc.  Nom.  Cap. : 
£i.ooo. 

Colonial  and  Foreign  Fruit  and 
Produce,  Limited.  To  carry  on  the 
bus.  of  exporters  and  importers,  shippers 
and  mnfrs.  of  and  dlrs.  in  fruit,  vege¬ 
tables,  farm  and  garden  produce,  etc. 
Nom.  Cap. :  £50,000.  Subs. :  A.  G. 
Maby,  5,  Thavies  Inn,  E.C.  i;  B.  T.  Ford, 
5,  Thavies  Inn,  E.C.  i. 

Dawson  (Bakers),  Limited.  To  take 
over  the  bus.  of  a  baker  and  confectioner 
cd.  on  by  E.  Dawson  at  8,  Windmill 
Street,  Tunstall,  Stoke-on-Trent.  Nom. 
Cap. :  ;^i,ooo. 

Egg  Packing  Materials,  Limited.  To 
acquire  the  benefit  of  certain  existing  in¬ 
ventions  relating  to  the  mnfr.  of  cartons 
for  packing  eggs,  etc.  Nom.  Cap. : 
£20,000.  Subs.:  C.  N.  Barton,  119, 
Worple  Road,  S.W.  20;  R.  G.  Barrett, 
Thrae,  West  Way,  Rickmansworth,  Herts. 

Hargreaves  Shredded  Suet,  Limited. 
18,  Birley  Street,  Blackpool.  To  take 
over  the  bus.  of  a  shredded  refined  suet 
mnfr.  cd.  on  by  H.  Hargreaves  at  Black¬ 
pool.  Nom.  Cap.:  £1,000. 


Malvern  Sweet  Company,  Limited. 
Royal  Well  Springs,  Malvern,  Worcs.  To 
carry  on  the  bus.  of  mnfrs.  of  sweets, 
chocolates,  etc.  Nom.  Cap. :  £100. 

Midgley  and  Robinson,  Llmited.  To 
carry  on  the  bus.  of  pie  mnfrs.,  pork 
butchers,  etc.  Nom.  Cap. :  £2,000. 

Murphy’s  Crisps,  Limited.  49,  Fel- 
sham  Road,  Putney,  S.W.  15.  To  carry 
on  the  bus.  of  bakers,  etc.  Nom.  Cap. : 
£300. 

Primrose  Dairy  (Cornwall),  Limited. 
To  take  over  the  bus.  of  a  dairy  produce 
mnfr.,  etc.,  cd.  on  by  M.  L.  Oats  at 
Primrose  Sancreed,  Cornwall,  and  else¬ 
where.  Nom.  Cap. :  £10,000. 

Streamline  Chocolate  and  Confec¬ 
tionery  Company,  Limited.  To  carry  on 
the  bus.  of  mnfrs.  of  chocolates,  sweets, 
etc.  Nom.  Cap. :  £100.  Subs. :  A.  E. 
Isemonger  and  C.  P.  Staples,  both  of  199, 
Piccadilly,  W. 

Tip-Top  Products,  Limited.  Pickle 
Factory,  Wells  Street,  Rugby.  To  carry 
on  the  bus.  of  mnfrs.  of  and  dlrs.  in 
sauces  and  pickles,  etc.  Nom.  Cap. :  £500. 

“  Twicy-Koold  ”  Ices,  Limited.  94, 
Ladbroke  Grove,  W.  ii.  To  carry  on  the 
bus.  of  mnfrs.  and  mchts.  of  ice-cream, 
etc.  Nom.  Cap. :  £2,000. 


TAe  abime.inentioned  particulars  of  new  companies  recently  registered  have  been  extracted />om  the  daily 
register  of  Messrs.  Jordan  and  Sons,  Ltd.,  company  registration  agents.  Chancery  Lane,  IV.C.  3. 


RECENT  TRADE  MARKS  (Continued  from  page  108.) 


Registration  of  this  trade  mark  shall 
give  no  right  to  the  exclusive  use,  either 
separately  or  in  combination,  of  the  words 
‘‘Mary  Brett’s”  and  ‘‘Roast  Pawkies”. 
SNOW  KING. — 556,432.  Sugar.  Burton, 
Son  and  Sanders,  Ltd.,  8,  College  Street, 
Ipswich;  and  St.  Peter’s  Wharf,  Ipswich. 
January  23. 


55f)>792.  Substances  used  as  food  or  as  in¬ 
gredients  in  food.  Mel- 
Tis,  Ltd.,  158,  Drum¬ 
mond  Road,  London, 
S.E.  16.  Februarv'  6. 


(.\ssociated.) 


SUN  BON  NET. — 554,868.  Margarine.  N. 

Kilvert  and  Sons, 
Ltd.,  Traflord  Park 
Road,  Traflord  Park, 
Manchester.  January  23. 
(Associated.)  (By  Con¬ 
sent.) 

SUPREMANCO.  —  357ii33-  Substances 
used  as  food  or  as  ingredients  in  food. 

Supreme  Manufacturing  Co.,  Ltd.,  58, 
Weaman  Street,  Birmingham,  4.  Febru¬ 
ary  13. 


MARGARINE 


SUSSEX  DINNER.— 554,297.  Tinnedfood 
preparations  consisting 
of  cooked  meats  and 
mixed  vegetables.  Wil¬ 
liam  Ross  Chamberlin 
Ashby,  trading  as  Amos 
Brett  and  also  as  Mary 
Brett,  Fen  Pond  Farm, 
Ightham,  Kent,  and  The 
Warren,  Church  Road, 
Woldingham,  Surrey.  January  23.  (As¬ 
sociated.) 

Registration  of  this  trade  mark  shall 
give  no  right  to  the  exclusive  use,  either 
separately  or  in  combination,  of  the  words 
‘‘Mary  Brett’s”  and  “Sussex  Dinner”. 

The  application  undertakes  to  use  the 
mark  only  on  meat  and  vegetables  pro¬ 
duced  in  Sussex. 


A/amy 

BRETt% 

f...  SUSSEX* 
DINNER 


TABLEAU. — 555,408.  Biscuits.  Bee  Bee 
Biscuits,  Ltd.,  Sutherland  Road,  Black¬ 
pool.  January  23. 

555,860.  Edible  vegetable  fat  compound 
for  use  in  connection  with 
the  bakery  trade.  Kir¬ 
by’s  Refineries,  Ltd., 
Albion  Works,  Clack 
Street,  Rotherhithe, 
London,  S.E. 16.  Feb¬ 
ruary  13. 

Registration  of  this 
trade  mark  shall  give  no 
right  to  the  exclusive  use  of  the  letter  ‘  ‘  K  ” . 


TOTEM, — 556,547.  Brown  flour  and  cereal 
breakfast  foods.  Co-oper.\tive  Whole¬ 
sale  Society,  Ltd.,  i.  Balloon  Street, 
Manchester.  January  23. 


VI-COCOA.  —  554.619 
cocoa. 


Preparations  of 

The  firm  trading 
as  A.  C.  Fincken  and 
Co.,  197,  Great  Port¬ 
land  Street,  London, 
W.  I.  February  6.  (As¬ 
sociated.) 

Registration  of  this  trade  mark  shall 
give  no  right  to  the  exclusive  use  of  the 
device  of  a  cup  of  cocoa. 


WARIGAL. — 556,748.  Australian  canned, 
dried,  and  bottled  fruits.  Charles  Ark- 
COLL,  Ltd.,  29  to  33,  Stone  Street,  Maid¬ 
stone,  Kent.  January  23. 
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JOY-DAY.  —  555.584.  Canned  fruits, 
canned  vegetables,  canned  meats,  butter, 
cheese,  margarine,  and  eggs.  A.  J.  Mills 
AND  Co.,  Ltd.,  Colonial  House,  Tooley 
Street,  London,  S.E.  1.  February  6. 

KING  ALFRED.— 555,981.  Fresh  fruits 
and  fresh  vegetables  (for 
j  food).  Grange  Gar- 

DENS,  Ltd.,  The  Grange, 
|j^  Abbotstone  Road ,  N  orth- 

ington,  Alresford,  Hamp- 
)  shire.  February  6. 

The  above-mentioned 
goods  and  goods  of  a 
like  kind  will  be  struck  out  from  the  goods 
of  Registration  No.  267,759  (1399)  if  and 
before  the  applicants’  mark  is  registered. 
L.B.W. — 556,895.  Lemon  flavoured  barley 
water.  L.B.W. ,  Ltd., 

41,  Eastcheap,  London, 
E.C.  3.  February  13. 
j  (Associated.) 

Registration  of  this 
trade  mark  shall  give  no 
right  to  the  exclusive 
use,  either  separately  or  in  combination, 
of  the  letters  "L.B.W.”  and  the  devices 
of  slices  of  lemon. 

MAX  I  MORE. — 556,579.  Biscuits,  short¬ 
bread,  cakes,  and  chocolate.  William 
Crawford  and  Sons,  Ltd.,  Fairfield 
Biscuit  Works,  Binn’s  Road,  Liverpool. 
January  23. 

OZONE. — 553,481.  Oysters,  blue  cod-flsh 
and  cray-flsh.  Stewart  Island  Canneries, 
Ltd.,  43,  Clyde  Street,  Invercargill, 
Southland,  Dominion  of  New  Zealand, 
February  6.  (By  Consent.) 

554,986.  Preparations  of  wheat  for  human 
.  .  consumption.  English 

Grains  Co.,  Ltd.,  Shob- 
nail  Road,  Burton-on- 


ENDEAVOUR 


554,232.  Canned  grape¬ 
fruit.  Grapefruit  Distributors,  Inc., 
Davenport,  State  of  Florida,  United 
States  of  America.  January  23.  (By 
Consent.) 

ENERPLUS.  —  556,577.  Biscuits,  short¬ 
bread,  cakes,  and  chocolate.  William 
Crawford  and  Sons,  Ltd.,  Fairfield 
Biscuit  Works,  Binn’s  Road,  Liverpool. 
January  30. 

DINNER.  —  554,296. 

Tinned  food  preparations 
consisting  of  cooked  meat 
and  mixed  vegetables. 

William  Ross 
BERLIN  Ashby, 


Marys 

Brett'S 

MRMHOtSE 


Cham- 
trading 

as  Amos  Brett  and  also 
as  Mary  Brett,  Fen  Pond 
Farm,  Ighthgm,  Kent, 
and  The  Warren,  Church 
Road,  Woldingham,  Surrey.  January  23. 
(Associated.)  (By  Consent.) 

Registration  of  this  trade  mark  shall 
give  no  right  to  the  exclusive  use,  either 
separately  or  in  combination,  of  the 
words  "Mary  Brett’s”  and  "Farmhouse 
Dinner  ’’. 

GALLIASEC. — 552,689.  Milk  in  powder 
form  (for  food).  Soctete 
Anonyme  des  From- 
AGERIES  Ch.  GERVAIS, 
II,  Rue  deProny,  Paris, 
France.  January  23. 

(Associated.) 

Registration  of  this  trade  mark  shall 
give  no  right  to  the  exclusive  use  of  the 
word  ‘  ‘  Galliasec  ’  ’ . 

L — B555,628.  Self-  rais¬ 
ing  flour.  R.  AND  J. 
Templeton,  Ltd.,  146, 
Argyle  Street,  Glasgow, 
C.  2.  January  30.  (By 
Consent.) 

User  claimed  from 
January  i,  1919. 

, — 554,026.  Cheese,  but¬ 
ter,  and  lard  (for  food). 
Chas.  Bodega  and  Sons, 
Ltd.,  37,  Farringdon 
Road,  London,  E.C.  i. 
January  30. 

552,850.  Chilled,  frozen,  and 
canned  meat  and  edible 
fats.  The  firm  trading 
as  C.  A.  Grondona  and 
Co.,  25,  de  Mayo  33, 
Buenos  Aires,  Argentina. 

January  30. 

IVY. — 555,131.  Condensed  milk.  M.ac- 

pherson.  Train  and 
Co.,  Ltd.,  Adelaide 
House,  London  Bridge, 
'' London,  E.C.  4.  Janu- 
ary  23. 

JOHN  PEEL.— 555,435.  Sausage,  pies, 
cakes,  and  cream.  Gar- 
— q  rick’s  (Caterers),  Ltd., 

k  E  Street,  New- 

castle-upon-Tyne.  Feb- 
ruary  13. 

Registration  No. 
“JHaHn  380,748  (2079)  will  be 

cancelled  if  and  before 
the  applicant’s  mark  is  registered. 


GRASSHOPPER 


IFCA 


Mary 

Bretts 

^AOAST  . 


(By  Consent.) 


Food  Manufacture 


